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ABSTRACT 
NOEL KULIK: Social Support and Weight Loss Among Adolescent Females 
(Under the direction of Deborah F. Tate) 
 
 The growing rates of overweight and obesity among adolescents continue to pose 
significant health risks, yet this trend can be reversed with continued improvement of 
multicomponent interventions that not only help youth reduce body weight, but maintain 
weight loss and healthy diet and exercise habits well into adulthood. Peer support has been 
shown to impact diet and physical activity among adolescents, yet whether it impacts weight 
loss remains largely unexplored. The purpose of this research was 1) to examine the role of 
social support from family and friends for adolescents enrolled in a weight loss intervention, 
and 2) test the effects of peer support skills training in a randomized controlled 16-week 
weight loss intervention on feasibility, satisfaction, adherence, and perceived support among 
a group of overweight adolescent females randomly assigned to a cognitive-behavioral (CB) 
intervention or a cognitive-behavioral intervention enhanced with social and peer support 
strategies (CB+SS).  Findings from Study 1 show that baseline friend encouragement for 
healthy eating was lower (8.5+/-3.9), compared with the amount of encouragement reported 
from family (16.3+/-5.1); however, results indicate that even when controlling for other 
predictors of weight loss (change in vigorous physical activity and program attendance), in a 
regression model (R
2
 = 38.1%, F (5, 43) = 5.285), p < .001), baseline friend encouragement 
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for healthy eating ( = .265, p = .036) and change in friend encouragement for healthy eating 
( = -.347, p = .014) remained significant predictors of weight loss at 12 months. In Study 2, 
groups differed on their perception of friend support for healthy eating (F(1,33) = 9.16, p = 
.005) and exercise (F(1,33) = 5.69, p =.023); however, groups did not differ on the 
percentage of participants who lost any weight, 3% or 5% of their initial body weight. 
Participants lost an average of 6.4 pounds (SD: 7.65) with a range from -30.0 to 7.2 pounds. 
Adherence to the enhanced peer support component outside of the group sessions was 
minimal, yet, participants in the highest tertile of adherence lost significantly more weight 
from Week 4 to Week 16 than the lower two tertiles (F(2,16) = 3.591, p = .051) even though 
they did not experience significantly higher rates of support. Taken together, the results of 
the two studies suggest peer support from participants‟ existing social network may be 
helpful for weight loss but support from other adolescents in a group based weight loss 
program does not increase weight loss or ensure a dose-response effect. Creating and 
building social support for healthy eating and exercise from friends can be a useful tool for 
maintaining weight loss, but future studies are needed to test the role of support. Further 
research can also distinguish those adolescents who may benefit most and least from 
increased support from peers in a weight loss intervention as well as how to best develop 
support and program components for adolescents that are engaging, lasting and fun. 
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CHAPTER I 
INTRODUCTION AND BACKGROUND 
 
 There is an urgent public health need for the development of research, evidence, and 
theory-based weight loss interventions to address the problem of overweight and obesity 
among adolescents. Adolescence is an important time to intervene on overweight, and it is 
understudied compared to that of children or adults. During adolescence, peer relationships 
gain importance, and since it is a developmental period when autonomy increases and self-
regulatory skills are developed, it provides an optimal time to teach, support and reinforce the 
behavioral strategies necessary to lose weight and maintain a healthy weight into and 
throughout adulthood. 
 Over the past 25 years, studies have shown that social support is important for 
positive health related outcomes; however, limited research shows that health outcomes can 
be changed by manipulating social support (Hupcey, 1998). Engaging peers, who are also 
enrolled in a weight loss program, is novel because social support has been shown to 
positively impact physical activity and dietary behaviors yet it remains largely unexplored in 
the area of weight loss. Adolescent girls who have more physically active friends report 
higher levels of physical activity themselves (Voorhees et al., 2005) and social support from 
friends, family, and teachers increases likelihood of eating healthy foods (Kubik, Lytle, & 
Fulkerson, 2005). Social support, and more specifically the development of peer-to-peer 
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support for diet and physical activity, has not been adequately tested in weight loss 
interventions for overweight or obese adolescents. 
The research presented here builds on the empirical and practice knowledge bases of 
both social support and weight loss, and consists of two studies undertaken to better 
understand the role of social support and weight loss among adolescent females. First, a 
secondary data analysis was conducted to investigate if family and friend support was 
associated with weight loss in a previously conducted weight loss intervention with 
adolescent females. Second, methods and strategies for creating support were examined and 
tested in a randomized-controlled intervention study. 
 The following literature review provides background information on adolescent 
obesity, behavioral weight loss interventions, and social support and weight loss, with a focus 
on the significance of adolescent females as a target population. 
 
Problem of Adolescent Obesity 
Rates and prevalence. Overweight and obesity in children and adolescents has been 
rapidly increasing over the past two decades, particularly among girls. Ogden et al. (2006) 
found more than one out of three adolescents is overweight or obese (34.3%) and of that 17% 
are obese (Ogden et al., 2006). They also found from 1999 to 2004, the prevalence of obesity 
among girls age 12-19 years increased from 14.0% to 18.2% (Ogden et al., 2006). In addition 
to the increasing prevalence of obesity, there is evidence that childhood and adolescent 
obesity are significant predictors of overweight status in adulthood (Deckelbaum & 
Williams, 2001; Guo, Roche, Chumlea, Gardner, & Siervogel, 1994). 
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 Childhood obesity predicts adult obesity. In addition to the increasing prevalence 
of obesity, there is evidence that childhood and adolescent obesity are significant predictors 
of overweight status in adulthood (Deckelbaum & Williams, 2001; Guo et al., 1994). In a 
review of 15 study populations, Serdula et al., found a positive association between 
anthropometric measures of obesity in childhood and adulthood, such that about half (42% to 
63%) of obese school-age children were obese as adults (Serdula et al., 1993). To quantify 
this statistic, Miller et al., found that more than two-thirds of obese children 10 years and 
older will become obese adults (Miller, Rosenbloom, & Silverstein, 2004), and Whitaker et 
al., reported that 80% of overweight teens have an 80% chance of becoming overweight 
adults (Whitaker, Wright, Pepe, Seidel, & Dietz, 1997). In general, more severe obesity and 
later onset obesity are more likely to persist into adulthood, suggesting that obese adolescents 
are more likely to become obese adults than are obese children, given similar degrees of 
obesity (Rimm & Rimm, 1976). Tracking along with obesity status into adulthood are the 
secondary conditions associated with obesity. 
 Secondary health conditions. Because the rates of overweight and obesity have been 
expanding over the past decade to include younger children, there is concern that health 
conditions that typically occur in adulthood are occurring at alarming rates among larger 
groups of young people. Overweight children and adolescents are more likely than their non-
overweight peers to suffer from Type 2 diabetes (Miller et al., 2004; Rosenbloom, 
Silverstein, Amemiya, Zeitler, & Klingensmith, 2009), metabolic syndrome (G. E. Duncan, 
Li, & Zhou, 2004; R. Weiss et al., 2004), high blood pressure and cholesterol (Freedman, 
Dietz, Srinivasan, & Berenson, 1999). Young children who lead inactive lifestyles are five-
to-six times more likely to be at serious risk of heart disease, with that degree of danger 
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emerging as early as their teenage years (R. G. McMurray et al., 2004; R. G. McMurray, 
Bangdiwala, Harrell, & Amorim, 2008). In addition to secondary conditions that are usually 
associated with adults, Must et al., found that adolescent obesity, independent of adult weight 
status, is associated with increased morbidity and mortality in adulthood (Must, Jacques, 
Dallal, Bajema, & Dietz, 1992). 
 Psychosocial associations. Psychological disorders and psychosocial difficulties are 
experienced at higher rates among obese adolescents than their normal-weight counterparts. 
In fact, these psychological challenges may be much more prevalent than the somatic 
comorbidities associated with obesity in adolescence (Reilly et al., 2003; Wille, Erhart, 
Petersen, & Ravens-Sieberer, 2008) In a review of the health consequences of obesity 
literature, Reilly et al., found that obese children are more likely to experience psychological 
problems than non-obese youth, girls are at greater risk than boys, and risk of psychological 
morbidity increases with age (Reilly et al., 2003). Overweight adolescents are at higher risk 
for suicide ideation and attempts, weight-related stigmatization, negative self-perceptions, 
body image disturbance, depression, lower health-related quality of life and difficulty with 
peer relationships (Eisenberg, Neumark-Sztainer, & Story, 2003; Gibson et al., 2008; Puhl & 
Latner, 2007; Schwimmer, Burwinkle, & Varni, 2003). Weight-teasing is more commonly 
reported by girls than boys (Eisenberg et al., 2003) and teasing among overweight girls is 
inversely associated with social quality of life (Sweeting, Wright, & Minnis, 2005). 
With respect to social skills, social development and relationships, Strauss and 
Pollack (2003) found in a cross-sectional nationally representative cohort study of more than 
90,000 adolescents, that overweight youth, especially non-Hispanic White females, had 
fewer friends, and were more likely to be socially isolated and peripheral to social networks 
 5 
 
than were normal-weight adolescents (Strauss & Pollack, 2003). Obese students are less 
likely to spend time or interact with friends than their thinner peers (Falkner et al., 2001), and 
in a study assessing the impact of weight on child functioning, about 13% of obese girls were 
found to have difficulty in social situations (Epstein, Klein, & Wisniewski, 1994), poor peer 
relations (Gibson et al., 2008) and lower scores on the Health-Related Quality of Life 
KINDLR friends dimension (Wille et al., 2008). Feelings of low self-worth and lack of social 
acceptance may precede or exacerbate feelings of loneliness and depression among 
overweight adolescents. 
At the critical age of adolescence when peer relationships are important and still 
developing, it appears that overweight and obese adolescents may be doubly disadvantaged 
(more socially isolated and less developed social skills). Thus adolescence may be an 
excellent time in which to intervene with peer support by bringing adolescents with similar 
weight loss goals together and providing them with the skills and practice necessary to 
support and encourage one another. 
Economic costs of obesity. In addition to the secondary physical and psychosocial 
conditions associated with obesity, there are severe economic consequences as well. One 
estimate suggests that about $100 billion per year is spent on obesity-related health care 
(Wolf, 1998). Finkelstein et al. updated and confirmed this estimate showing that combined 
annual overweight and obesity-attributable medical spending is estimated $92.6 billion in 
2002 dollars, of which, nearly half falls into the financial responsibility of the public sector 
(Finkelstein, Fiebelkorn, & Wang, 2003). Among youth age 6-17 years, Wang et al., found 
that obesity-associated annual hospital costs have increased three-fold between 1979 and 
1999, suggesting the increasing rates of childhood obesity are already reflected in medical 
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expenses (Wang & Dietz, 2002). Given the increasing rates of childhood and adolescent 
obesity it can be expected that obesity-related health care will continue to rise especially 
since prospective longitudinal data show that higher BMI in young adulthood is significantly 
and positively associated with higher health care costs in older age (Daviglus et al., 2004). 
 
Standard Behavioral Weight Loss Interventions 
 Recommendations for weight loss. Given the dire statistics describing the 
relationship between adolescent obesity and the significant immediate and long term health 
risks, the Society for Adolescent Medicine issued a position paper in 2006 and recommended 
that research on the prevention, early intervention and treatment of overweight and obesity 
during adolescence should assume a high priority, and that additional treatment strategies 
must be developed and applied (Kohn et al., 2006). 
The primary goal of behavioral obesity treatment in adolescents is improvement of 
long-term physical health through permanent healthy lifestyle habits that lead to a BMI 
percentile between the 5th to 84th for age and gender (Barlow, 2007). Further, as with many 
standard weight loss guidelines, it is recommended that weight loss should target 1-2 pounds 
per week for older obese children and adolescents.  
 Behavioral weight loss interventions. Behavioral weight loss interventions as a 
treatment for adolescent overweight have received the greatest empirical support 
(Summerbell et al., 2003), and those involving comprehensive, structured programs 
addressing nutrition, physical activity and behavioral skills appear to be most efficacious 
(Kelly & Melnyk, 2008). However, several behavioral weight loss interventions for 
adolescents have shown mixed or modest results (Boon & Clydesdale, 2005; Jelalian & 
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Saelens, 1999; Kelly & Melnyk, 2008; Thomas, 2006; Whitlock, O'Connor, Williams, Beil, 
& Lutz, 2008), and when compared to the well-established, long term evidence for weight 
loss treatment among children and adults (Diabetes Prevention Program Research Group, 
2009; Epstein, Valoski, Wing, & McCurley, 1994), behavioral weight loss interventions for 
adolescents are understudied and warrant continued investigation. 
 Children. The behavioral weight loss treatment literature for children is well 
developed (Fulton, McGuire, Caspersen, & Dietz, 2001; Glenny, O'Meara, Melville, 
Sheldon, & Wilson, 1997; Whitlock et al., 2008; Wilfley et al., 2007). Findings suggest a 
family-based approach that aims to increase lifestyle exercise and reduce sedentary behavior 
while encouraging the adoption of healthier eating habits is most successful (McLean, 
Griffin, Toney, & Hardeman, 2003a). This approach is supported by long-term evidence 
showing that a comprehensive behavioral weight loss intervention for treating children age 6-
12 years can have results that last 10 years or more (Epstein et al., 1994). Among younger 
children, parent involvement is a key component in children‟s weight loss (Epstein, Wing, 
Valoski, & Gooding, 1987; Epstein, Valoski, Wing, & McCurley, 1990; McLean, Griffin, 
Toney, & Hardeman, 2003a), whereas for adolescents, studies show mixed results when 
parents are involved in treatment (Brownell, Kelman, & Stunkard, 1983; Coates, Jeffery, 
Slinkard, Killen, & Danaher, 1982a; White et al., 2004; McLean, Griffin, Toney, & 
Hardeman, 2003a). In a review of 21 papers describing the results of 16 intervention studies 
that include family involvement, McLean et al., found that parent involvement is associated 
with weight loss in children, yet adolescents achieved a greater weight loss when treated 
alone (McLean, Griffin, Toney, & Hardeman, 2003a). This may be due to the more 
autonomous and self-regulatory behavior that develops during the course of adolescence and 
 8 
 
when the influence of peers rather than parents gains prominence (Steinberg & Morris, 
2001).  
 Adults. The behavioral weight loss treatment literature for adults is also well 
developed (Norris et al., 2005). Findings from the Diabetes Prevention Project show that 
adults age 25-84 years who follow a lifestyle program consisting of a low-fat, low-calorie 
diet and an exercise prescription of 30 minutes a day, five times a week, can succeed at long-
term (10-year) weight loss and a decrease in morbidity (Diabetes Prevention Program 
Research Group, 2009). Although few studies have directly compared social support to other 
strategies, recruiting participants with friends and family and by providing specific social 
support strategies has been shown to improve long-term weight loss maintenance (Wing & 
Jeffery, 1999). However, other studies enrolling adult participants with friends or family 
members have shown mixed results (Gorin, Phelan, Tate, Sherwood, Jeffery, & Wing, 2005a; 
Kumanyika et al., 2009). To date, there have been no studies examining the role of targeted 
social support from peers for weight loss or weight loss maintenance among adolescents.  
 Adolescents. The behavioral weight loss treatment literature for adolescents is less 
well developed than for children or adults, and results from randomized controlled trials 
demonstrate variable findings (Boon & Clydesdale, 2005; Jelalian & Saelens, 1999; Kelly & 
Melnyk, 2008; Thomas, 2006; Whitlock et al., 2008). Thirty-one adolescent weight loss 
intervention studies published between 1982-2008 were reviewed during the development of 
this research.  A summary of findings is presented below, followed by suggestions on how 
the two studies in this dissertation build on previous findings. 
Of the 31 studies reviewed, 18 were randomized controlled trials (RCTs). Samples 
ranged from 12 adolescents (Hoerr, Nelson, & Essex-Sorlie, 1988; Melnyk et al., 2007) to 
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209 adolescents (Savoye et al., 2007) with mean age ranging from 10.2 to 15.9 years. Seven 
studies did not involve parent participation; the remaining ranged from a parental newsletter 
to several sessions of behavioral counseling alongside their adolescent. The minimum 
duration of active treatment was 9 weeks (Melnyk et al., 2007); however, most studies 
(n=20) had an active treatment of 12-16 weeks with visits ranging from weekly to five times 
per week. Total study length varied from 9 weeks (Melnyk et al., 2007) to 2 years (Reinehr, 
Temmesfeld, Kersting, de Sousa, & Toschke, 2007; White et al., 2004; Williamson et al., 
2006) with the most common length of 3-6 months (n=9). 
RCTs tested the effects of 1) varying lifestyle, diet or physical activity approaches, 2) 
the addition of an exercise or diet component to a lifestyle intervention, 3) varying levels of 
parent participation, 4) frequency of contact, 5) monetary reinforcement, 6) use of the 
internet for program delivery, 7) varying types of feedback. Because there is a marked 
absence of studies testing similar interventions and outcomes for weight loss (% body fat, 
BMI, zBMI, % overweight) among adolescents, it is difficult to compare results across 
weight loss studies (Stuart, Broome, Smith, & Weaver, 2005). Among the weight loss studies 
included here, weight loss between groups was about 5lbs or 1 BMI unit (Eliakim et al., 
2002; Emes, Velde, Moreau, Murdoch, & Trussell, 1990; Jelalian & Mehlenbeck, 2002; 
Jelalian, Mehlenbeck, Lloyd-Richardson, Birmaher, & Wing, 2006; Nemet et al., 2005) 
Saelens et al., 2002; van den Akker et al., 2007; Wadden et al., 1990; Williams, Strobino, & 
Brotanek, 2007). 
Common components of short term behavioral weight loss interventions for 
adolescents delivered in a group setting include: dietary instruction and/or restriction, 
physical activity prescription or on site participation, and behavior modification strategies. 
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Behavioral strategies include self-monitoring of caloric intake and weight, goal-setting, 
positive reinforcement, stimulus control, cognitive restructuring, relapse prevention, and 
behavioral contracting (L. R. Jones, Wilson, & Wadden, 2007; L. S. R. Jones & Wadden, 
2006; Robinson, 1999a). Very few efficacy studies test the relative contribution of single 
strategies to weight loss, specifically, social support. 
While support is implicit in the very nature of group-based treatment approaches and 
was mentioned in several adolescent studies as an important component or one that should be 
explored in future studies (Brownell et al., 1983; Chehab, Pfeffer, Vargas, Chen, & Irigoyen, 
2007; Doyle et al., 2008; Eliakim et al., 2002; Hoerr et al., 1988; Johnston et al., 2007; 
Lansky & Vance, 1983; van den Akker et al., 2007) only three studies measured some type 
of peer, family or friend support (Jelalian et al., 2006; Neumark-Sztainer, Story, Hannan, & 
Rex, 2003; Robbins, Gretebeck, Kazanis, & Pender, 2006). No studies measured perception 
versus actual support, participant satisfaction with support, type of support most beneficial 
for success (emotional, instrumental, informational, appraisal) or provider of support (peer, 
parent, group), suggesting a disconnect between approaches that may be important for weight 
loss among adolescents and adequate testing of those approaches. In a review of the most 
effective intervention components in the behavioral treatment for adolescent obesity, 
Robinson (1999) notes the gap in understanding related to group treatment programs and 
advocates for the facilitation of improved social skills and peer relationships that can result in 
reduced psychosocial morbidity (Robinson, 1999b). 
From late 2008 to present, there have been three randomized controlled trials for 
overweight and obese adolescents (Shrewsbury et al., 2009; Tsiros et al., 2008; Hughes et al., 
2008). Each of these studies had large samples sizes (168, 47, and 134, respectively) and 
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used lifestyle modification as the main form of treatment. Shrewsbury et al (2009) described 
the planned comparison between the Loozit weight management program and the program 
with additional therapeutic contact, including telephone coaching, SMS messaging and 
electronic mail (Shrewsbury et al., 2009). The study does not yet have published results. The 
Tsiros et al (2008) study examined the effects of the CBT-based CHOOSE HEALTH 
program compared to a no-treatment control group (Tsiros et al., 2008). Results showed that 
the 20-week program (10-week core program followed by 10-weeks of phone calls) 
improved body composition in overweight adolescents (Tsiros et al., 2008). Hughes et al 
(2008) compared a family-based counseling intervention plus behavioral strategies to 
standard care (3-4 outpatient appointments with a dietician) and found that BMI z-score 
decreased significantly in both groups and the intervention had no significant effect relative 
to standard care (Hughes et al., 2008). Social acceptance with adolescent peers (but not social 
support, per se) will be measured in the forthcoming Shrewsbury et al (2009) trial. Social or 
peer support was not measured in either the Tsiros et al (2008) or Hughes et al (2008) 
studies. 
 
Social Support and Weight Loss 
Characteristics of social support. “Social support” is difficult to define: a variety of 
definitions and descriptions of social support have been offered but there is little agreement 
among theoreticians and researchers as to a universal theoretical and operational definition 
(Hupcey, 1998). It has been argued that social support is an interpersonal process that is 
characterized by a sense of attachment, mutuality and solidarity, rather than comprised of a 
set of variables (Rutter, 1987). Some argue that social support is something that emerges in 
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the context of interaction between persons engaged in ongoing relationships with each other, 
reflecting the comfort, assistance, and/or information one receives through formal or 
informal contacts with individuals or groups. Highlighting its diffuse nature, Wallston et al., 
maintains that “the term social support describes a complex constellation of constructs only 
some of whose elements are shared”(p 369) (Wallston, Alagna, DeVellis, & DeVellis, 1983).  
In an attempt to describe the characteristics of social support, Weiss (1974) suggested 
that social support consists of six social provisions that reflect what an individual receives 
from relationships with others (R. S. Weiss, 1974). These provisions include guidance 
(advice or information), reliable alliance (others are counted on for tangible assistance), 
reassurance of worth (recognition of one‟s competence), opportunity for nurturance 
(providing assistance to others), attachment (emotional closeness), and social integration 
(sense of belonging to a group). The social provisions model (Hamilton & White, 2008) has 
been argued to contain all of the major dimensions of social support proposed by other 
theorists plus one additional component, opportunity for nurturance, which reflects the 
reciprocal nature of support (Cutrona & Russell, 1987). House (1981) integrated the views of 
social support in previous work and divided the construct into four types: instrumental 
support, informational support, emotional support, and appraisal support (House, 1981). 
Berkman (1995) further illustrated these four sources of support using exercise behavior as 
an example: instrumental support (giving a friend a ride to an exercise class), informational 
support (sharing information about exercise classes or programs with a friend), emotional 
support (calling a friend to see how his/her exercise program is going), and appraisal support 
(providing encouragement for exercise or learning a new activity) (Berkman, 1995).  
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In a review of the literature on theoretical definitions of support, Hupcey (1998) 
found that five categories encompass the focus of support definitions: 1) type of support 
provided, 2) recipients‟ perceptions of support, 3) intentions or behaviors of the provider, 4) 
reciprocal support, and 5) social networks (Hupcey, 1998). All of the definitions of social 
support imply some type of positive interaction or helpful behavior (Rook & Dooley, 1985). 
For the purposes of this research, social support is broadly defined as the social resources 
needed to be successful, with an exploratory focus on those provided by friends, family and 
peers in a weight loss intervention study.  
Social support and health. Social support has been extensively studied, and the 
subject of medical and behavioral research for well over 40 years, with the universal 
conclusion that social support has therapeutic value in mental and physical health (Hogan, 
Linden, & Najarian, 2002; Uchino, 2009; Wallston et al., 1983) and is a key moderator or 
buffer to the effects of psychosocial stressors. Within the past 15 years, researchers have 
advocated for developing psychosocial interventions that alter or modify social support to 
improve health outcomes (Berkman, 1995). Specifically, social support may influence health 
outcomes by encouraging individual behavior modification (Cohen, 1988) or adherence to 
medical recommendations (Wallston et al., 1983) – two key features of successful weight 
loss. 
 Social support and weight loss among adults. When examined experimentally, 
social support has been shown to promote weight loss, increase program adherence and 
weight loss maintenance among a group of overweight adults (Wing & Jeffery, 1999). Black 
et al.‟s meta-analysis of 12 weight loss programs involving couples found that couples 
programs lead to greater weight loss than programs with non-couple controls or participant-
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alone conditions (Black, Gleser, & Kooyers, 1990), and in a review of the literature on social 
support and dietary change among adults, 13 of the 14 clinic-based studies found a positive 
association between social support and success with weight loss, weight loss maintenance, 
dietary change and dietary compliance (Kelsey, Earp, & Kirkley, 1997). Social support 
provided by spouses promoted adherence to a lowfat diet, and results show those in the 
highest quartile of support were more likely to attain dietary goals at 3 months (Bovbjerg et 
al., 1995). With respect to peer support, adults who were assigned to a peer support group at 
the conclusion of a behavioral weight loss program and who used the suggested peer support 
strategies of monitoring each other's weight, praise to encourage weight loss/maintenance 
and group problem solving when an individual was experiencing difficulties with weight 
loss/maintenance had better weight loss outcomes compared to those assigned to a no-
treatment maintenance control group (Perri, McAdoo, McAllister, Lauer, & Yancey, 1986).  
Even though several studies suggest a positive relationship between social support 
and weight loss, there are several that show mixed results. Gorin et al., in one arm of a 
randomized controlled trial, enrolled weight loss study participants with 0-4 support partners 
of their choosing (friends, coworkers, spouse, neighbors) (Gorin, Phelan, Tate, Sherwood, 
Jeffery, & Wing, 2005b). A post-hoc analysis revealed that participants who elected to bring 
a partner were only successful if their partner also lost weight. Kumanyika et al., using an 
experimental design, found similar results (Kumanyika et al., 2009). Weight loss participants 
were randomly assigned to one of four groups: individual alone (individual low support), 
individual plus support of a group member (individual high support), individual plus 
strategies to solicit support from friends and family (family low support), or individual plus 
friends and family concurrently enrolled in the study to lose weight (family high support). 
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The results suggest that having family members or friends involved works when, and only 
when, they participate and are successful in losing weight as well (Kumanyika et al., 2009). 
In both of the aforementioned studies, researchers did not report the type and amount of 
support that promoted success or the index participants‟ satisfaction with the support 
provided. 
While there are gaps in the social support and weight loss literature among adults in 
assessing both type of support provided and actual amount of support received (Black et al., 
1990), several recent studies have measured the helpfulness, type and nature of support 
necessary for weight loss and for chronic disease management. Participants in a small weight 
loss pilot study were asked to rate the helpfulness of affective, instrumental and appraisal 
support (both generalized and focused on weight loss). Only appraisal support, or receiving 
reinforcement for behavior, was correlated with weight loss (Marcoux, Trenkner, & 
Rosenstock, 1990). Support provided by the weight loss group treatment provider is also 
important. In a study assessing the directive and non-directive support provided by an e-
counselor in a weight loss program delivered online, Gabriele et al (under review) found that 
directive support produced greater weight loss than non-directive support. The relationship 
between type of directive support and health outcomes did not hold true among adults under 
30 years with Insulin Dependent Diabetes Mellitus (IDDM). In this case, non-directive 
support from family and friends was associated with better metabolic control suggesting that 
cooperative support that does not “take over” responsibility for tasks may be more beneficial 
(Fisher, La Greca, Greco, Arfken, & Schneiderman, 1997). 
 Importance of social support for adolescents. Social support may be important for 
overweight adolescents because 1) their developmental age suggests a blossoming autonomy 
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and a heavier reliance on peer relationships, 2) obesity can often have a negative effect on 
peer interactions, and 3) peer support has been shown to influence diet and physical activity 
behaviors.  
 Adolescent development. Adolescence is a time of great physical, psychological, and 
social flux. Parents may have more influence in controlling younger children‟s environments, 
especially those related to diet and exercise, but as children age into adolescence and 
adulthood they become more autonomous and less subject to parental oversight. As 
autonomy increases and self-regulatory skills are developed in adolescence, youth become 
more responsive to interventions that can provide them with the specific behavioral strategies 
and support necessary for weight loss and maintenance that will carry into adulthood. During 
this time adolescents need to have access to educational opportunities in contexts that are 
supportive, that prepare them for the roles of adult life, and in which there are resources to 
help them reach their potential (Sharp & Cowie, 1998). A group-based weight loss 
intervention can provide informational, esteem, emotional and peer-based support. It also 
provides an opportunity for adolescents to take responsibility for themselves and others in 
age-appropriate ways in the context of making healthy diet and exercise choices. 
 Obesity and adolescents and peer relationships. During adolescence the formation of 
social relationships is salient. Friendships during adolescence provide opportunities to 
practice social skills and are more significant than at any other time in an individual‟s life 
(Papalia, Olds, & Feldman, 2007). Peer relations are central to adolescent‟s healthy social 
and emotional development, and middle adolescence (age 14-16 years) has been defined as a 
time during which adolescents may be most influenced by peers (Steinberg & Morris, 2001). 
Overweight adolescents may have a particularly difficult time during this period and may be 
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especially vulnerable and sensitive to weight stigmatization, which can lead to negative 
psychosocial outcomes. Adolescent girls who were not identified as part of a friendship 
group had significantly higher levels of BMI and lower levels of self-esteem (Hutchinson & 
Rapee, 2007). 
With respect to social skills, social development and relationships, overweight youth 
have fewer friends, and were more likely to be socially isolated and peripheral to social 
networks than were normal-weight adolescents (Strauss & Pollack, 2003). A study of 9,943 
adolescents reported that obese students were less likely to spend time or interact with friends 
than were thinner peers (Falkner et al., 2001) and in a study assessing the impact of weight 
on child functioning, about 13% of obese girls were found to have difficulty in social 
situations (Epstein et al., 1994) and experience poor peer relations (Gibson et al., 2008). 
These data suggest that psychosocial problems can be magnified in adolescence and social 
and physical consequences even greater for overweight and obese adolescents. 
Peer relationships may be hindered by perceptions and stigmatization of overweight 
youth by their normal-weight peers. With respect to peer perceptions and interaction, Baum 
& Forehand assessed differential treatment by acquainted peers of 7th and 8th grade students 
based on body build and found that both overweight groups (“chubby” and “fat”) received 
and dispensed a greater percentage of negative interactions than the average weight group 
(Baum & Forehand, 1984). Wang et al., in a cross-sectional study examining the relationship 
between perceived and ideal body size and reputation- and peer-based popularity among a 
group of 441 students in grades 11 and 12, found that among girls, larger body shapes were 
associated with lower levels of peer-reported popularity, which might make overweight girls 
prime targets for social exclusion or weight-based stigmatization (Wang & Dietz, 2002). 
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Evidence shows that many overweight and obese adolescents are doubly 
disadvantaged during a crucial time in their development of peer social relationships: they 
are often marginalized based on their weight status and report fewer positive peer 
relationships and interactions. This is troubling since support from peers is associated with 
key weight loss behaviors. In a review of the child and adolescent weight loss treatment 
literature Liuttikhuis et al., concluded the potential for intervention effectiveness is hindered 
by the failure of researchers to address and measure vital and important psychological and 
social factors in intervention studies (Luttikhuis et al., 2009). And recent studies have 
highlighted a need for obesity interventions among youth to take into account the ways in 
which social support and social status affects behavior (Crosnoe & McNeely, 2008; 
Lemeshow et al., 2008). Interventions designed to enhance social support and social 
networks for obese adolescents, thereby creating supportive peer groups with similar health-
related goals, may be helpful in disrupting the negative subjective social status associated 
with weight gain (Lemeshow et al., 2008). 
Social support and weight loss among adolescents. 
 Social support is associated with key weight loss behaviors. Social support has been 
shown to affect both sides of the energy balance equation: diet and physical activity. In fact, 
adolescents assume a more predominant role in influencing dietary habits among each other 
as they increase in age (Shepherd & Dennison, 2007). Social support from friends, family, 
teachers and role-modeling behaviors of adults enhanced students‟ likelihood of eating 
healthy foods (Kubik et al., 2005; Wu et al., 2007). Peer influence, peer crowd affiliation and 
social context among adolescent females has been predictive of healthful eating and dieting 
behaviors (Huon, Lim, & Gunewardene, 2000; Hutchinson & Rapee, 2007; Mackey & La 
 19 
 
Greca, 2007; Paxton, Schutz, Wertheim, & Muir, 1999) as well as attitudes and behaviors 
around weight and eating (Salvy, Coelho, Kieffer, & Epstein, 2007). The relationship 
between social support and healthier eating habits is often mediated by self-efficacy among 
adolescents (Ievers-Landis et al., 2003). 
Youth also cite a lack of peer social support as a key barrier to physical activity 
(Hohepa, Schofield, & Kolt, 2006). Peer participation in and encouragement of physical 
activity are related to adolescents‟ higher rates of physical activity (Anderssen & Wold, 
1992; Brown, Frankel, & Fennell, 1989; J. F. Sallis, Taylor, Dowda, Freedson, & Pate, 2002; 
Treiber et al., 1991). Based on peer relationships and the challenges faced by overweight 
youth detailed above, peer support may be unequally distributed between overweight and 
normal weight adolescents. DeBourdeaudhuij et al., found that normal weight adolescents 
received significantly more support from family and friends for physical activity than their 
overweight counterparts, and that this was associated with higher total levels of physical 
activity (De Bourdeaudhuij et al., 2005). Even just the presence of a peer increased 
overweight youth‟s motivation to become physically active, whereas this was not the case 
with normal weight youth (Salvy et al., 2008; Salvy et al., 2009). 
In a review of the literature to determine the correlates of physical activity, Sallis et 
al., found that support from parents and significant others was one of the few predictors 
found to be consistently related to adolescent physical activity (J. F. Sallis et al., 2002), 
however this is in contrast to Beets et al., who did not find that social support from mothers 
or fathers was related to physical activity (Beets, Pitetti, & Forlaw, 2007). Specifically 
among adolescent girls, those who have more physically active friends report a higher level 
of physical activity themselves (Voorhees et al., 2005). 
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With respect to the types of support provided for physical activity, Duncan et al., 
found that youth who perceived greater emotional rather than instrumental support for 
physical activity from friends had higher levels of physical activity (S. C. Duncan, Duncan, 
& Strycker, 2005), while Okun et al., found that esteem social support was the strongest 
predictor of exercise (Okun et al., 2003). It may be that social support and peer support exert 
a direct influence on physical activity behaviors, but there is also evidence that this 
relationship, similar to diet-related behavior, may be partially mediated by self-efficacy 
(Beets et al., 2007; Dishman et al., 2004; Rovniak, Anderson, Winett, & Stephens, 2002; 
Saunders et al., 1997), as illustrated in the figure below. 
Figure 1: Social Support, Self-Efficacy and Behavior 
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socially isolated and peripheral to social networks than normal-weight adolescents (Strauss & 
Pollack, 2003), they may benefit less from the positive aspects of naturally occurring diet and 
physical activity-related social support than their normal weight counterparts; therefore, 
creating peer-to-peer support within the context of a weight loss intervention may be 
beneficial to supplement what currently exists. Further, data show that social support may be 
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Peer support created within an intervention context may help youth to feel socially 
connected to one another. Social connectedness (as measured by children‟s and adolescents 
loneliness and satisfaction with their social network) is positively correlated with the amount 
of their physical activity (Page, Frey, Talbert, & Falk, 1992). Peer support may also help 
youth adhere to program components shown to predict program success, such as regular 
attendance at sessions and consistent self-monitoring (Israel, Silverman, & Solotar, 1989). 
The effect of social support on weight loss among adolescents enrolled in a weight loss 
intervention has not been extensively or adequately studied. 
 Social support and adolescent weight loss interventions. Interventions enhanced by 
peer social support components may be important in impacting attitudes and behavior related 
to adolescent weight loss. However, despite the crucial time of middle adolescence for peer 
influence and the associations between peer social support and physical activity and healthy 
eating behaviors, only one pilot intervention (Jelalian & Mehlenbeck, 2002) that was later 
tested in a randomized controlled trial (Jelalian et al., 2006) examined the effect of social 
support on weight loss among adolescents.  
In the Jelalian et al. studies (2002, 2006), social support was conceptualized and 
operationalized as a peer-based skills training program and was added to a cognitive 
behavioral therapy-based (CBT) weight management program. The standard intervention 
condition received the CBT weight management program with onsite group-based exercise. 
Seventy-six adolescents age 13 – 16 years (mean age = 14.5) participated in the Jelalian et al 
(2006) study. Participants met twice a week for 16 weeks. The first weekly session consisted 
of a CBT weight management program with parents attending separate concurrent meetings. 
Topics for adolescents included self-monitoring, motivation for weight loss, goal setting, 
 22 
 
stimulus-control strategies, stress-eating relationship, portion control, dining out, healthy 
snack choices and dietary fat. Parent meetings for both treatment conditions had content that 
paralleled that of the youth. The first weekly session also included 30 minutes of on-site 
physical activity for both groups. The second weekly session was either the peer-based skills 
training program (“adventure therapy”) for the treatment group or supervised physical 
activity on treadmills, stationary bicycles or brisk walking for the standard intervention 
group. The adventure therapy was designed to develop social skills, problem solving abilities 
and self-confidence. Anthropometric and psychosocial data were collected and results show 
that participants in both groups demonstrated significant weight loss over time, and average 
weight loss did not differ significantly between groups even though the peer-based program 
lost more weight overall. The supervised exercise sessions in the standard intervention group 
were conducted on-site and likely burned more calories per session than the adventure 
therapy treatment group, which may have affected overall weight loss. There were no 
changes in the hypothesized social functioning mediators in the study, and the authors cite 
measurement sensitivity as a potential reason for the null result. 
Even though no statistically significant difference in weight loss occurred between 
the two groups, the results of the Jelalian et al (2006) study pose a new set of research 
questions. What if the “social support” component of the intervention were more developed 
and directed specifically toward weight loss rather than the more general trust-building and 
problem-solving approach that was taken in the intervention? What if adolescents were 
taught how to best support one another in meeting dietary and exercise goals? Would there 
be carryover effects of peer support that extend above and beyond weight loss for 
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adolescents, such as improved self-esteem or social connectedness? To date, no studies have 
examined and tested peer support strategies such as these among adolescents. 
 Limitations with social support interventions. In the review of the relevant 
adolescent weight loss and social support literature for this proposed research, only one 
randomized controlled trial measured the effects of social support (or “adventure therapy”) 
on weight loss. Most adolescent weight loss studies do not monitor participants‟ feelings of 
support, and if it is measured, usually it is a global indicator of support (for example: To 
what extent did you feel supported?) rather than one focusing who provided the support or 
the type of weight loss support provided (Parham, 1993). Further, previous studies looking at 
social support are mostly cross-sectional, social support is not clearly defined or is combined 
with other intervention approaches and unable to be tested, or is not included as outcome 
measure. Because measures of social support vary widely from study to study (Heitzmann & 
Kaplan, 1988), there is not a standardized set of measurement tools available to assess social 
support and compare across studies. Finally, because social support reflects heterogeneity of 
definitions related to helpfulness of relationships, the theoretical framework for social 
support is hardly ever presented in intervention studies. 
The following section details how social support, and more specifically, peer support 
for weight loss, can be created and its effects measured and tested in the context of an 
adolescent weight loss intervention thereby addressing some of the problems mentioned 
above. 
 Specific methods for enhancing peer support. Peer support is a subset of social 
support. Peer support has been defined as “a system of giving and receiving help founded on 
key principles of respect, shared responsibility and mutual agreement of what is helpful” 
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(Mead, Hilton, & Curtis, 2001) with the key function of helping peer dyads to become more 
positive in their social interactions. Peer support is characterized by sharing knowledge and 
experience, providing encouragement and assistance with problem solving. Within the 
context of a weight loss intervention in Study 2, peers provide esteem support, reassurance of 
worth, or assistance with problem solving, for example, which may in turn encourage and 
support the practice of new strengths and skills. Peer support may also bolster self-efficacy to 
perform key diet and physical activity behaviors, as well as promote overall weight loss 
through program attendance (less attrition), and adherence to diet and physical activity 
requirements, such as increased self-monitoring. Finally, peer support in the context of a 
weight loss intervention may help peers improve their social relationships beyond the scope 
of the intervention, and improve psychosocial outcomes. The following section will briefly 
describe how peer social support can be created in the context of a weight loss intervention. 
 Treatment provider role in creating social support. Group treatment providers are in 
influential positions to create systems which enhance helpful behavior among group 
participants. Within a behavioral intervention context, the treatment provider can first model 
helpful behavior by offering a direct response to requests for help managing key diet and 
physical activity issues, and then can provide training to group members in a supportive 
environment that encourages them to help one another using “helper skills” and strategies 
modeled and taught by the treatment provider. Group participants then have an opportunity to 
practice these skills as the treatment provider retains a supportive and supervisory role. 
Parham (1993) described both attitudinally- and behaviorally-focused strategies that 
can be used to enhance social support in weight loss groups, such as self-exploration, 
corrective experience, confrontation, respondent and operant conditioning, modeling and 
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skill training (Parham, 1993). These strategies involve examining feelings about support, 
experience receiving and providing support within the group, challenging negative attitudes 
about support, and participation in activities to practice key support skills. The group 
treatment provider can ensure that each group member has an opportunity to engage in these 
strategies and receive feedback. 
 Procedures for creating peer social support. Peer support can take a number of forms 
using several methods and strategies. Cowie and Wallace (2000) have categorized peer 
support into two broad groups: those that emphasize emotional support, such as befriending, 
mediation/conflict resolution, counseling-based approaches, and those that emphasize 
education and information-giving, including peer tutoring, peer education and mentoring 
(Cowie & Wallace, 2000). They suggest that cooperative group work is the most 
fundamental form of peer support, and can be used with all age groups (from 7 years on). 
According to Cowie and Wallace (2000) peer support methods appropriate for adolescents 
age 11 years and older include peer education, peer mentoring and counseling-based 
interventions, because of the complexity of the training involved. Each of these is outlined 
below with an example of how it may or may not be used in a weight loss intervention for 
youth.  
Cooperative group work is the most fundamental form that peer support can take. 
This strategy is one in which youth are taught the skills of collaboration through structured 
group activities where each person experiences a range of roles within the group. A key 
characteristic of cooperative group work is time and space set aside for regular debriefing 
and reflection on the events that took place in the group. This strategy can be used in a group 
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weight loss program by providing smaller groups a challenge to plan a healthy meal together 
and then report back out to the larger group.  
Peer education is defined as “the sharing of information, attitudes or behaviors by 
people who are not professionally trained educators but whose goal is to educate” (Finn, 
1981). Peer educators are usually close in age with those whom they work, and through 
training, are able to have an understanding of, and empathy for, concerns of the group as well 
as deliver accurate, factual and up-to-date information to the group. This strategy can work in 
a group weight loss program by having two teens pair up each week and become an “expert” 
on a diet or physical activity topic (using materials provided by the group treatment 
provider). The following week the peer educators can lead a 5-minute presentation on their 
topic and will then become the “go-to” people if others in the group have questions. 
Peer mentoring, while not suitable for a group of same-age-and-experience youth 
interested in weight loss, has been shown to be effective in providing positive reinforcement 
and open-ended support. Most often the relationship is one-to-one between a younger student 
(the mentee) and a more experienced student (the mentor). Because the weight loss 
intervention was comprised of adolescent girls who are all inexperienced in weight loss, peer 
mentoring would not be helpful and was not used. 
Counseling-based interventions can occur after modeling has been facilitated by a 
qualified group treatment provider and after peer supporters have been given a wider 
repertoire of counseling skills, practice and feedback. In a weight loss intervention, after the 
group treatment provider has successfully modeled and taught peer helping (or counseling) 
skills such as relating, listening, and responding, group members can then role play scenarios 
reversing roles as the peer in need of support and the peer supporter. 
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Other methods and strategies that can be used to create group support and peer 
support for weight loss include supported problem solving, group cohesion exercises and 
opportunities to practice core peer support skills using role-playing activities. 
 
Summary 
Clearly the physiological, emotional, social, and financial benefits for treatment of 
obesity during adolescence are great, especially among adolescent females. Women who had 
been overweight as adolescents completed fewer years of schooling, were less likely to be 
married, had lower household incomes and higher rates of household poverty than women 
who were not overweight as adolescents even after controlling for baseline education and 
aptitude (Gortmaker, Must, Perrin, Sobol, & Dietz, 1993). This finding was not true of men 
who had been overweight as adolescents except that they were also less likely to be married, 
which does not carry the same ramifications as the economic consequences faced by women. 
Evidence highlighting the scope of adolescent overweight and obesity and the 
associated secondary physiological, psychological and social conditions, as well as 
ramifications for adolescent obesity that tracks into adulthood, supports the development of 
programs to both prevent and treat overweight and obesity among adolescents. There is a 
clear need to build on what we know from the child and adult behavioral weight loss 
intervention literature to improve weight loss outcomes for adolescents. While common 
program components, such as dietary restriction, physical activity and behavior modification, 
have shown promising results across age groups, there is a gap in understanding how peer 
support, and social support for weight loss overall, can impact program success and 
psychosocial outcomes among adolescents.  
 28 
 
While the term social support has been difficult to define, studies have shown its 
relationship to positive health outcomes. The social support for weight loss literature is much 
more well-developed than 15 years ago, yet there is still much to learn about this 
phenomenon. Among adolescents, social support for weight loss, especially from peers, may 
be even more salient than for adults, as peer groups are key sources of influence during 
adolescence. Social support is important for adolescents, especially youth who are 
overweight or obese and experiencing difficulty with peer relationships. Social support has 
been associated with both diet and exercise behaviors among youth, which overweight youth 
may benefit from less compared to their normal-weight counterparts. Peer support within the 
context of a weight loss intervention may help youth feel socially connected as well as 
improve their program success, yet the addition of a peer support for weight loss component 
to a cognitive behavioral therapy-based intervention has not been thoroughly examined in the 
literature. Because young people are much more likely to offer help to their peers in distress 
if there is a system within which to operate, creating a peer support helping system based on 
specific methods and strategies may be beneficial to adolescents enrolled in a weight loss 
intervention. 
 
Theoretical Foundations of Weight Control 
 Energy balance and weight loss. Based on the second law of thermodynamics, 
obesity can only develop if energy intake exceeds expenditure over a prolonged period (Jebb 
& Moore, 1999), therefore the goal of any weight loss intervention is to achieve an energy 
imbalance so that energy intake is less than energy expenditure. Several studies have 
demonstrated that dietary restrictions have the largest impact on weight loss, but that physical 
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activity and dietary restriction combined have a larger impact than either diet or physical 
activity alone (Jakicic & Otto, 2005) Further, in a review of child and adolescent obesity 
treatment programs, Luttikhuis et al., found that lifestyle interventions with a behavior 
modification program aimed at changing patterns of thinking about diet and physical activity 
provide significant and clinically meaningful decrease in overweight among adolescents 
compared to standard care or self-help programs that do not include behavior modification 
(Luttikhuis et al., 2009). 
 Behaviorism and cognitive-behavioral approaches. Since the early 1960s, 
behaviorism and behavior modification have been used in the treatment obesity. The 
underlying philosophy of this approach posits that all behaviors are based on conditioning, 
and conditioning occurs through cues from and interaction with the observable environment. 
Treatment using this approach focuses on stimulus control, self-monitoring and contingency 
management to reduce the range of stimuli and reinforce nonfood rewards. 
Out of behavior modification developed the realization that overeating may also be 
due to cognitive processes - an idea upon which many interventions are based. A 
combination cognitive-behavioral therapy (CBT) approach to weight loss aims to help 
overcome weight loss difficulties by identifying and changing dysfunctional thinking and 
behavior related to diet and exercise, as well as emotional responses to cues in the physical 
and social environment. Treatment from this perspective examines the physical, social and 
cognitive environments, and includes behavioral strategies as well as problem-solving 
approaches. With respect to the social environment, family members and peers can provide 
reinforcement of positive behaviors related to diet and exercise as well as help with problem 
solving. The group setting and informational lessons can help patients develop skills for 
 30 
 
modifying beliefs and thoughts about weight loss, changing behaviors, and relating to others 
in more helpful ways. 
 Social support and social learning theory. This research, specifically Study 2, 
examines social support and its effects on weight loss among adolescents enrolled in an 
empirically-supported cognitive behavioral therapy-based weight loss intervention. The goal 
of Study 2 is to enhance and expand the social environment to support key weight loss 
behaviors. The intervention group functions as a direct source of social support by assisting 
in the cognitive transformation about the experience of obesity and the process of weight loss 
through observational learning, modeling and reinforcement of positive behaviors. The group 
treatment provider and peers within the group provide esteem, informational, appraisal 
(reinforcement) and emotional support for weight loss. 
Social support interventions are based on the premise that an individual is situated 
within an interdependent and dynamic system comprised of a natural social network (friends, 
family, coworkers, etc.) and possibly one created for the purpose of a shared health goal, 
such as a weight loss group. Among the latter, social learning theory provides a useful model 
for understanding the acquisition of specific behaviors that can lead to achieving a health 
goal (Bandura, 1986). A central tenet of this theory, using weight loss as an example, is the 
role of self-efficacy to perform certain weight loss-related behaviors, such as daily 
monitoring of dietary intake or exercising for 30 minutes per day. Among adolescents, self-
efficacy has been associated with diet and physical activity changes (Beets et al., 2007; 
Ievers-Landis et al., 2003; Rovniak et al., 2002). Self-efficacy is believed to be shaped not 
only through past and present behavior, but also by the social environment through 
observation of behaviors in others and verbal support and reinforcement. Therefore, for 
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social support and peer support to be helpful in promoting healthier behaviors related to 
weight loss it must provide not only a sense of belonging, but also should help participants be 
more competent and self-efficacious. Social support conceptualized in this way has been 
used to help people manage chronic conditions such as multiple sclerosis, cancer, diabetes 
and stroke (Berkman, 1995).  
 Models of social support. There is no one theory that adequately explains the link 
between social relationships and health; therefore, a conceptual model of the hypothesized 
relationship is presented. Models of social support provided in the theoretical literature are 
often characterized as “provider models” in which network members (treatment provider, 
peer group participants) provide helpful support to a recipient (group member) (Hupcey, 
1998). However, Study 2 reflects the provision, acceptance and reciprocal nature of peer 
support, and is shown in the adapted model of social support below. The group treatment 
provider provides support to the group peer member and the intended recipient (another 
group peer member). The supportive relationship between the peer and recipient is a 
reciprocation model where the recipient provides direct reciprocal support back to the peer 
provider (Hupcey, 1998). In Study 2, the reciprocity between the peer provider (overweight 
adolescent) and peer recipient (overweight adolescent) was explicit, meaning they followed 
guidelines practiced and rehearsed before providing and receiving support, and took turns in 
each provider/recipient role. 
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Figure 2: Model of Social Support Reciprocity 
 
 
 
 
 
 
The following conceptual model encompasses the two studies in this dissertation. The 
Aim of Study 1 was to analyze data from a previous short-term weight loss intervention for 
adolescent girls that includes repeated measures of diet, physical activity and social support 
from family and friends to determine the relationship and relative importance of social 
support on weight loss and behavior changes. The aim of Study 2 was to determine the effect 
of an enhanced social- and peer-support weight loss intervention on perceived support, 
adherence, diet and exercise behaviors, psychosocial variables and weight loss among a 
group of overweight adolescent females enrolled in a 16-week randomized controlled 
intervention study comparing a standard group-based cognitive behavioral therapy (CBT) 
weight loss program with one enhanced with peer and group social support strategies. 
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Figure 3: Conceptual Model for Study 1 and Study 2 
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Conclusion, Specific Aims and Research Questions by Study 
If social and peer support might help with weight loss among adolescents, there is a 
need for research to examine the types and source of support, the relationship between 
support and behavior changes, and randomized controlled trials to create and test the effects 
of support. The hypotheses for Study 1 explore the relationship between baseline levels and 
change in social support, and changes in diet, physical activity and weight among adolescents 
enrolled in a weight loss program. Hypotheses for Study 2 investigate if peer-to-peer social 
support for weight loss can be effectively created and sustained over the course of a 4-month 
weight loss intervention and if it is effective in producing greater weight loss among 
participants compared to those enrolled in a standard cognitive behavioral treatment group. 
Together, the conclusions drawn from the tests of these hypotheses lead to recommendations 
for current and future behavioral weight loss interventions for overweight adolescent females 
that can increase program success. 
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 Study 1 - Specific Aim:  To analyze data from a previous short-term weight loss 
intervention for adolescent girls (enerG: D. Tate, PI) that includes repeated measures of 
diet, physical activity and social support from family and friends to determine the 
relationship and relative importance of social support on weight loss and behavior 
changes. Because little is known about social support for diet and exercise from family and 
friends during the course of an adolescent weight loss intervention, the purpose of Study 1 
was to examine the relationship between social support, changes in key diet and exercise 
behaviors, and weight loss. 
 Research Question 1.1: What is the association between baseline social support and 
change in social support from family and friends from baseline to 12 months and weight 
loss? 
Hypothesis 1.1.a: Baseline social support from family and friends is positively 
associated with 12-month weight loss. 
 
Hypothesis 1.1.b: Change in social support from family and friends from baseline to 
12 months is positively associated with 12-month weight loss. 
Hypothesis 1.1.c: An increase in social support from family and friends from baseline 
to 12 months is positively associated with 12-month weight loss, controlling for baseline 
social support other significant predictors of weight loss (program adherence, physical 
activity, diet). 
Research Question 1.2: What is the association between social support and key 
weight loss behaviors? 
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Hypothesis 1.2.a: An increase in social support for diet from baseline to 12 months is 
negatively associated with a decrease in percent of kilocalories from fat from baseline to 12 
months. 
Hypothesis 1.2.b: An increase in social support for exercise from baseline to 12 
months is negatively associated with change in moderate and vigorous physical activity from 
baseline to 12 months. 
 
Study 2 – Specific Aim:  To determine the effects of an enhanced social- and 
peer-support weight loss intervention on perceived support, adherence, diet and 
exercise behaviors, psychosocial variables and weight loss among a group of overweight 
adolescent females enrolled in a 16-week randomized controlled intervention study 
comparing a standard face-to-face cognitive behavioral (CB) weight loss program to 
one enhanced with peer and group social support strategies (CB+SS) identified and 
tested in a short pilot study. Because peer support for weight loss has not been adequately 
tested in an intervention context, the purpose of Study 2 was to test this component and its 
effects on program adherence (self-monitoring and attendance), psychosocial and behavioral 
variables, and weight loss. The core program was based on a 16-week (9 session) weight loss 
intervention (EnerG: D. Tate, PI) that has shown positive results (Tate, Jelalian, Kulik, in 
preparation). The social and peer-support component that was enhanced in one treatment 
condition included a pilot test of methods and strategies to create peer support. 
Research Question 2.1: Does a peer-to-peer social support enhanced weight loss 
intervention (CB+SS) produce greater social support at 4 months than a standard weight 
loss intervention (CB)? 
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Hypothesis 2.1.a: Group Cohesion at 4-months will be significantly higher in the 
social support treatment group (CB+SS) compared to the standard treatment group (CB). 
Hypothesis 2.1.b: Social Support for Healthy Eating from friends and Social Support 
for Exercise from friends at 4-months will be significantly higher in the social support 
treatment group (CB+SS) compared to the standard treatment group (CB). 
Hypothesis 2.1.c: Social Support from Group Members will be significantly higher in 
the social support treatment group (CB+SS) compared to the standard treatment group (CB). 
Hypothesis 2.1.d: Group Climate will be significantly higher in the social support 
treatment group (CB+SS) compared to the standard treatment group (CB). 
Research Question 2.2: Does the addition of a peer-to-peer and group social 
support focus to a standard cognitive behavioral weight loss intervention (CB+SS) for 
overweight adolescent females produce better weight-related outcomes (decreased absolute 
weight, reduction in percent overweight) than the cognitive behavioral weight loss (CB) 
program alone? 
Hypothesis 2.2.a: There will be a between-group difference in weight-related 
outcomes at 4 months, such that the social support treatment group (CB+SS) compared to the 
standard treatment group (CB) will have lost significantly more weight. 
Hypothesis 2.2.b: Change in social support from group member peers from baseline 
to 4 months will be positively associated with 4-month weight loss. 
Research Question 2.3: Does the addition of a peer-to-peer and group social 
support focus to a traditional cognitive behavioral weight loss intervention for overweight 
adolescent females produce better psychosocial and behavioral responses (increased self-
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esteem, self perception, self-efficacy for diet and physical activity, self-monitoring, 
attendance) than the cognitive behavioral weight loss program alone? 
Hypothesis 2.3.a: An increase Social Support from Group Members from baseline to 
4 months will be positively associated with a change in self-esteem, self perception, self-
efficacy for diet and physical activity, self-monitoring and attendance from baseline to 4 
months.  
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CHAPTERII 
MEASUREMENT AND PROTOCOL 
 
STUDY 1 
Secondary Data Source and Sample 
The data for Study 1 were taken from a completed randomized weight loss 
intervention trial (EnerG) for overweight or obese adolescent girls that compared the efficacy 
of a Cognitive Behavioral Weight Loss Treatment Enhanced by an Internet intervention (I-
CBT) with a Cognitive Behavioral Weight Loss Treatment alone (CBT). The primary 
outcomes of the study were change in absolute weight and change in percent overweight.  
Weight was measured at baseline, 6 and 12 months. The treatment protocol was modeled 
after existing cognitive behavioral weight loss interventions for children and adults (Epstein, 
Roemmich, & Raynor, 2001; Jelalian & Saelens, 1999; Diabetes Prevention Program 
Research Group, 2009), and involved diet, exercise and behavior modification. Treatment 
sessions were 60 minutes in length and covered nutrition, physical activity, and behavioral 
skills training for weight loss. 
Participants in both EnerG groups (CBT and I-CBT) experienced clinically 
meaningful and statistically significant decreases in weight from baseline to 6 months  which 
was maintained at 12 months (Tate, Jelalian & Kulik, in preparation). The differences 
between groups were not statistically significant in either the completers or intent to treat 
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analysis, therefore data from the CBT and I-CBT groups were collapsed for the purposes of 
this study. The following table shows the sample characteristics of the combined EnerG 
participants. 
Table 1: Sample Characteristics of EnerG Participants (n=65) 
 
Characteristics 
I-CBT and CBT 
Groups 
Combined 
Age, mean (SD), yrs 15.6 (1.0) 
Height, mean (SD), in 162.4 (6.2) 
Weight, mean (SD), lbs 186.8 (22.0) 
Median Body Mass Index (kg/m2) 32.4 
% Overweight,
 
mean (SD) 59.1 (14.6) 
Ethnicity, N (%)  
   White  48 (75.0) 
   Black  5 (7.8) 
   Asian 1 (1.6) 
   Hispanic 9 (14.1) 
   Multiracial 1 (1.5) 
   Not Reported (not included in total %) 1 (1.5) 
 
Figure 4: Conceptual Model for Study 1 
 
 
 
 
 
Measures 
 Study 1 uses data from measures collected from the EnerG study, as described in 
detail below and described briefly in Paper 1: Friend and Family Support for Healthy Eating 
and Exercise Among Adolescents Enrolled in a 12 month Weight Loss Trial. All 
questionnaires can be found in Appendix 1: Data Collection Questionnaires. 
Social Support: 
 
- Social Support for Diet 
- Social Support for Exercise 
 
 
Weight 
Loss 
Diet 
Physical Activity 
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Social Support. The Sallis et al., Social Support for Eating Habits Survey and Social 
Support for Exercise Survey questionnaires were used to assess family and friend support for 
healthy eating behaviors and exercise (J. F. Sallis, Grossman, Pinski, Patterson, & Nader, 
1987). The Social Support and Eating Habits scale is a 10-item eating habits questionnaire 
(minimum = 0; maximum = 25) designed to measure the separate influence of friends and 
family during the previous three months. Items 1 - 5 measure friend/family encouragement 
(e.g.., During the past 3 months, friends/family reminded me not to eat high fat, high calorie 
foods) while items 6-10 measure friend family discouragement (e.g., During the past 3 
months, friends/family ate high fat or high calorie foods in front of me). The Social Support 
Scale and Exercise Survey is a 10-item exercise habits questionnaire (minimum = 0; 
maximum = 50) designed to measure the influence of family and friends during the previous 
three months (e.g., During the past 3 months, friends/family offered to exercise with me). 
Items are summed to generate a total score for exercise participation support. Test-retest 
reliability of the healthy eating and exercise subscales factors are acceptable (r = 0.55 to 
0.86), as are internal consistencies estimates (r = 0.61 to 0.91) (J. F. Sallis et al., 1987). For 
Study 1, the following positive and negative support scales were created according to the 
aforementioned scoring criteria: Family Encouragement for Healthy Eating (+), Family 
Discouragement for Health Eating (-), Friend Encouragement for Healthy Eating (+), Friend 
Discouragement for Healthy Eating (-), Family Support for Exercise (+), and Friend Support 
for Exercise (+). 
Weight Loss. The primary EnerG dependent variable was change in percent 
overweight based on participants‟ age, weight and height. In the EnerG study, weight was 
measured in hospital gowns, without shoes on a calibrated balance beam scale, and height 
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was measured using a wall-mounted stadiometer. Percent overweight is calculated as actual 
BMI divided by 50th percentile for age and gender, and change in percent overweight is 
calculated by subtracting the baseline measure from the 12 month measure. Percent 
overweight is the most commonly used outcome measure in RCTs for children and 
adolescents (C. E. Collins, Warren, Neve, McCoy, & Stokes, 2006). 
Diet. Dietary intake was assessed using the Youth/Adolescent Food Frequency 
Questionnaire (YAQ), which consists of 131 items developed specifically to assess dietary 
intake in children and adolescents (Rockett, Wolf, & Colditz, 1995; Rockett et al., 1997). The 
YAQ has at least minimal evidence of concurrent validity when compared to 24-hour dietary 
recall, as evidenced by a validity coefficient of r = 0.54 (Rockett et al., 1997). In addition to 
total energy intake (kcals), percent of kilocalories from total fat from the YAQ was used as a 
measure of dietary quality, because this has been shown to be more predictive of weight loss 
than total energy intake (Borradaile et al., 2008; White et al., 2004). 
Physical Activity. The Previous Day Physical Activity Recall (PDPAR) is a self-
report instrument that has been validated in a random selection of 119 students in grades 7-12 
using pedometers, accelerometers, and heart rate monitors as criterion measures (Weston, 
Petosa, & Pate, 1997). Correlation coefficients between total pedometer counts and estimated 
total relative energy expenditure, and total accelerometer counts and estimated total relative 
energy expenditure were 0.88 and 0.77, respectively (p < 0.01). Inter-rater and test-retest 
reliability was 0.99 and 0.98 (p < 0.01). The Activitygram computer software is a tool 
developed by the Cooper Institute for Aerobics Research that assesses three days of activity, 
and is based conceptually on the PDPAR (see Weston et al., 1997 for validity evidence). The 
computer software is highly correlated with the paper-and-pencil PDPAR (r = .72) (Welk, 
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Dzewaltowski, & Hill, 2004) and provides a user friendly, computer-based interface for 
collecting daily physical activity (in 30-minute increments) including type of activity, 
frequency, duration, intensity and total energy expenditure (in METs) with participants. Data 
from this software were collapsed into time periods and summed to create sedentary, light, 
moderate and vigorous physical activity over a 3-day period at baseline and 12 months 
(Treuth et al., 2003). Absolute change in physical activity from baseline to 12 months was 
also calculated. 
Adherence. Program adherence was comprised of total attendance at face-to-face 
treatment meetings for the CBT and I-CBT groups (maximum = 9 sessions).   
 
Statistical Analysis 
Data were double-entered for verification and were analyzed using IBM Statistical 
Package for the Social Sciences 19.0 (SPSS: Chicago, IL). Descriptive statistics (means, 
standard deviations) were used to investigate the distributions of all variables. 
Within-group change over time was examined using paired samples t tests. Absolute 
value change scores (12 month value minus the baseline value) were calculated for percent 
overweight to represent weight loss. 
 Residualized change scores were created for all social support variables, diet 
variables (total calories and percent of kilocalories from total fat), and physical activity 
variables (minutes spent in sedentary, light, moderate and vigorous physical activity). They 
were calculated by regressing each change score on the corresponding baseline value and 
adding the grand mean of the change score to each residual. This procedure follows a method 
used by Sallis et al, 1999. Residualized change scores are preferred to raw change scores 
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because unlike raw scores they describe the direction and magnitude of the change, and take 
into account baseline values on the outcome, while retaining the original metric of the raw 
scores (Robins, Fraley, & Krueger, 2007).  
Change in social support, diet, and physical activity and program attendance and the 
association with weight loss were compared among participants using Pearson correlations 
for continuous variables. The non-parametric Spearmans‟s rho correlation coefficients were 
used for data whose distributions that were determined to be non-normally distributed. All 
tests were two-sided, with nominal α set at 0.05.  
Preliminary analysis was conducted to ensure no violation of the assumptions of 
linearity, multicollinearity and homoscedasticity were present among the variables, and 
variables with an asymmetric distribution were transformed to normal by taking the square 
root or logarithm of each, as recommended by Tabachnick & Fidell (2007). Social support 
variables (both baseline and change variables) with a correlation to weight loss higher than 
0.20 were entered into a regression analysis and the intercorrelations between each predictor 
was calculated. There were no predictors showing intercorrelations higher than 0.50; 
therefore, all significant predictors were included in the regression models. 
Multiple linear regression was used to model the effect of social support on weight 
loss. Underlying assumptions of normality and homoscedasticity were tested. For Model 1, 
social support variables (both baseline and residualized change variables) that were 
significantly associated with weight loss were entered into the model. Model 2 was 
constructed to control for other hypothesized predictors of weight loss: diet, physical activity 
and program attendance. The p-value of each predictor and overall R
2
 explained by the 
predictors were calculated.   
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STUDY 2 
Pilot 
 Two months before the randomized controlled trial, a 4-week social support pilot 
study was conducted to examine modes, methods and strategies used to foster social and 
peer-based support for diet among a small group of adolescents to refine procedures for 
Study 2 and ensure perceptions of support were increased. Measures used in Study 2 were 
also piloted during this time to determine ease of use, understanding by participants and 
respondent burden. The main content focus was on diet, rather than weight loss, because of 
the short time frame (4 weeks). 
The short support intervention introduced new network ties to participants in the form 
of other group members interested in healthier eating. The rationale for the introduction of 
new ties is that adolescents facing similar diet- and weight-related challenges may be able to 
better understand the challenges of dieting to lose weight than non-obese girls who are 
members of their pre-existing network. Further, existing networks may lack specialized 
knowledge about diet and exercise and may reinforce undesirable behaviors. It was important 
that the group was welcoming and capitalize on participants‟ previous experience and current 
knowledge about diet. This welcoming aspect was accomplished through ice-breaker 
activities, clear ground rules, instructions for participation, and opportunities for practice. In 
addition to diet information, a peer support “model” was to structure interactions among 
group members. The model was comprised of group and peer support methods and strategies. 
Peer support methods. Several methods to create group and peer social support were 
built-in to the 4-week program and later into the RCT: cooperative group work, group 
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cohesion exercises, participant buy-in, peer education, debriefing and supervision. 
Adolescents in the program worked together on activities during the group session, and were 
encouraged to share their own experiences related to the challenges they face with diet- and 
food-related choices, and had time to debrief and share their reactions to the session topic and 
components. 
Peer support strategies. Group members were taught core skills for peer support 
(Cowie & Wallace, 2000) and problem solving (Perri, Nezu, & Viegener, 1992) that were 
modeled by the treatment provider and then practiced within the group using experiential 
learning techniques (or, learning by doing) and simulated experiences (such as role playing). 
The group treatment provider used both directive and non-directive support throughout the 
intervention; however, peer supporters provided non-directive support to one another. The 
goal of the peer support was not for peers to provide direct advice to one another (aside from 
reinforcing program goals), but rather to listen and help each girl discover her own answers 
or solutions to weight loss challenges. Therefore, opportunities to practice core peer support 
skills (giving feedback, attending, listening, responding, questioning, waiting in silence) and 
problem solving (orientation, definition, generation of alternatives, decision-making, 
implementation and evaluation) were the hallmark of each session. Role-playing was a 
strategy used to help participants practice each core peer support and problem-solving skill, 
and provided an opportunity for participants to assume the role of potential supporter. One 
example of a role-playing scenario was negotiating pressure from friends to eat when not 
hungry. This was identified as a challenging scenario by the adolescents. 
Models of peer support. All of the participants met on site at the UNC Weight 
Research program site for the 4 weekly group sessions lasting 1.5 hours, and were prescribed 
 46 
 
one of two modes of peer support: online support or phone support. Participants were 
required to be available at a predetermined time period between group meetings for the 
purpose of supporting one another. For the first week, the group treatment provider modeled 
the peer support and problem solving strategies for each participant either by phone or 
online. For the remaining three weeks, group members were paired up and were asked to take 
turns providing and receiving support related to a problem they are having during that week, 
or on a topic assigned by the treatment provider. Participants were given a cue sheet of core 
peer support and problem solving skills (CONNECT IT sheet) and the process by which to 
provide support after it had been practiced in group. The phone mode of peer support was 
simply be a conversation between participants. The online mode of peer support involved the 
use of the popular social networking site, Facebook. A private page viewable only to group 
members was set up for the purposes of this study, and pairs of participants logged on and 
went through the peer support process using the private Facebook chat feature. The 
conversations (either by phone or online) lasted approximately 20 minutes. 
Program curriculum. The curriculum emphasized the positive, and presented 
healthy eating in the context of what is important to adolescents, such as current health, 
physical appearance, sense of well-being. The content of the curriculum for the pilot was 
based on the Dietary Guidelines for Americans (Food Guide Pyramid), the North Carolina 
Healthful Living Curriculum for Grades 6-8 and nutrition-related modules from the EnerG 
study (Tate, Jelalian & Kulik; in preparation). Note: the Food Guide Pyramid was replaced 
by My Plate in 2011 after the Pilot was conducted.  
The following table illustrates the 4 sessions, the content covered in each, the 
methods and strategies used, and the peer support skills that were practiced. 
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Table 2: Pilot Face-to-Face Sessions 
 
S
es
si
o
n
 1
 
Weight Loss/Diet Content Peer Support Skills Content 
Participant roles & responsibilities 
Energy balance equation 
Self-monitoring / Setting goals 
Serving sizes 
Diet diary instructions 
 
Getting to know you icebreaker 
Qualities of a good peer supporter (brainstorm in 
pairs and then as a group) 
Giving feedback and good communication practice 
using behavior cards 
“What do you say after hello” exercise 
Debriefing and instructions for midweek phone call 
/ chat 
S
es
si
o
n
 2
 
Weight Loss/Diet Content Peer Support Skills Content 
Check-in & reflect on self-monitoring 
Review goals and assess progress 
Barriers / challenges to healthy eating 
Healthy snacks and choices 
Fruits & vegetables 
Icebreaker 
Debriefing on phone call / chat from treatment 
provider 
“What are helpful responses from peers” activity 
Partner role play using core peer support skills card 
Debriefing and instructions for midweek phone call 
/ chat 
S
es
si
o
n
 3
 
Weight Loss/Diet Content Peer Support Skills Content 
Check-in and reflect on healthy choices 
Stimulus control 
Eating habits and new behaviors 
Environments (home, school, dining 
out) 
Icebreaker 
Debriefing on phone call / chat from peer group 
member 
Introduction to problem solving and practice using 
scenarios created by group members 
Debriefing and instructions for midweek phone call 
/ chat 
S
es
si
o
n
 4
 
Weight Loss/Diet Content Peer Support Skills Content 
Check-in & reflect on stimulus control 
Slippery slopes & relapse prevention 
Importance of physical activity 
Going forward 
 
Focus Group 
Icebreaker 
Debriefing on mid-week problem solving assistance 
from peer group member 
Importance of peer support 
Peer cohesion activity 
 
Sample. Six typical case overweight middle adolescent females age 13-17 years were 
be recruited for participation. The 6 participants met together as one group, but because this 
was a pilot study designed to explore two modes of peer support and pilot methods and 
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strategies, participants were randomly assigned to the phone or online support mode, which 
alternated each week.  
Recruitment for both the Pilot and Study 2. Assessments and meetings occurred at 
the Weight Research Program at the University of North Carolina. Participants were 
recruited from the Raleigh/Durham/Chapel Hill area surrounding the area where the 
intervention took place. Recruitment consisted of: emails about the study to all students and 
staff on the UNC listserv, large and small posted signs, Facebook advertisements and 
information posted on classifieds websites. Flyers were posted in the UNC Children‟s 
Hospital in waiting rooms and on information displays, as well as at local pediatricians‟ 
offices. Staff at the UNC Department of Family Medicine provided information to potentially 
eligible adolescents. Television and radio advertisements were used. Ads for other Weight 
Research Program studies directing interested individuals to the website also included 
information on the adolescent weight loss study, and former and current Weight Research 
subjects were sent a letter informing them of the study. An information table was set up at 
several local minor league baseball events, and 20-30 local churches were sent information to 
include in their weekly parishioner bulletin. To avoid stigmatization of youth, recruitment did 
not take place in schools. Interested parents of overweight adolescent females were asked to 
call the Weight Research Program where they were provided with more information about 
the study including length and time commitment, and if interested, their daughter‟s eligibility 
was determined through a standardized telephone screener questionnaire. 
Inclusion and exclusion criteria. To be eligible for the study, adolescent females 
were required to: 1) be over the age of 13 years or under the age of 18 years at the time of 
enrollment, 2) be between 20% and 130% overweight as determined by BMI for age and 
 49 
 
gender, and 3) be able to speak and read English. Participants were excluded if they: 1) had a 
medical condition that would interfere with participation, 2) were in treatment for a 
psychiatric disorder or display evidence of a psychiatric disorder (as assessed by the Youth 
Pediatric Symptom Checklist, described below) at the time of recruitment, 3) were currently 
involved in weight loss treatment, 4) intended to move within the 1 month study duration, or 
5) had another family member living in the household enrolled in the study or any weight 
control study. 
Data collection and measures. The pilot study used psychosocial and social support 
measures that were later used in the RCT and are included in that section below. All 
questionnaires can be found in Appendix 1: Data Collection Questionnaires. Data collection 
occurred at baseline and at the conclusion of the program (Week 4), with the exception of 
anthropometric measures, which occurred weekly at each session.  
There is support for using qualitative methods to better understand the “how” and 
“why” of adolescent health (Rich & Ginsburg, 1999). Research that does not include 
adolescents in the generation of ideas has the potential to overlook adolescent concerns and 
responses to treatment. Qualitative open-ended measures within the context of the pilot 
allowed for expressions of adolescent experiences, perceptions, and understandings of peer 
support within the group context and were used to help to refine procedures for the RCT. 
After the final session during Week 4 of the pilot, participants participated in a 1-hour 
focus group session to debrief on the project. The following list of questions was explored 
during the session: 
 What did you like about the program (prompts: icebreakers, content, peer support practice, 
activities outside the group, homework, monitoring using paper and pencil)? 
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 What would you change about the program (prompts: icebreakers, content, peer support 
practice, activities outside the group, homework, monitoring using paper and pencil)? 
 Did the peer support training help you to respond to your partners‟ questions and concerns? 
 Were you satisfied with the program? Why or why not? 
 Did you enjoy using the telephone/Facebook for the peer support component? 
 How can this program be improved to be more responsive to girls who are similar to you? 
 How can this program fit into your social networking habits, the technology you use, or the 
cultural activities you participate in? 
Data from the formal and informal feedback assessments were noted for Study 2 program 
development. A narrative summary of findings from the pilot study and suggestions learned 
for the RCT can be found in Appendix 2: Summary of Pilot Findings. 
 
Randomized Controlled Trial 
Program overview. The purpose of the intervention was to create an environment 
where young women were able to learn and practice behavioral and social support strategies 
for key diet and physical activity behaviors. In the group setting, they were supported in their 
efforts to make lasting lifestyle changes leading to weight loss and healthy weight 
maintenance, thereby aiming to curb the obesity epidemic before it carries into adulthood.  
The standard CBT-based EnerG program is a group-based weight loss intervention 
consisting of nine sessions over the course of six months (weekly for first month, then 
monthly for five months). Study 2 adapted the EnerG program to a 4-month intervention that 
focused on building support among one treatment condition. The adapted program consisted 
of eight face-to-face sessions. During the first month, participants met in a group setting on 
weeks 1, 2, 3 and 4 (similar to EnerG), and then bi-monthly with meetings at weeks 6 and 8. 
The final two months of the program had only one face-to-face meeting at weeks 12 and 16. 
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In addition to the face-to-face meetings, the social and peer-support group also received up to 
15 additional group treatment provider online contacts, 13 online chats with a group member 
and 45 online contacts (“check-ins”) with a group member (as shown in the table below).  
For both groups, the treatment protocol was modeled after existing behavioral weight 
loss protocols for children (Epstein et al., 2001; Jelalian & Saelens, 1999), and was 
comprised of nutrition and physical activity education (energy balance, food labels, portion 
sizes, exercise guidelines), behavior skills (self-monitoring, goal setting, stimulus control, 
behavioral substitution, relapse prevention) and cognitive approaches (problem solving, 
cognitive restructuring) (Fabricatore, 2007).  Participants were asked to self-monitor their 
dietary intake, and were given a balanced deficit diet goal of 1200-1800 calories, depending 
on their height and weight. The exercise recommendations at the beginning of the program 
were participants‟ current amount of physical activity plus 15 minutes (or about 2,000 steps/1 
mile) gradually increased to encourage adolescents to participate in at least 60 minutes or 
more of moderate to vigorous physical activity per day as outlined by U.S. Department of 
Health and Human Services 2008 Physical Activity Guidelines for Americans 
(http://www.health.gov/paguidelines/).  
The social support and peer-support component was comprised of methods and 
strategies used to help youth adhere to the program and solve diet- and exercise-related 
problems. Weekly outside structured contacts via the internet was required of participants 
assigned to the social and peer-support treatment condition. Contacts were initiated from the 
group treatment provider and slowly incorporated peer-to-peer chats after strategies had been 
modeled by the treatment provider and practiced in group by participants. The following 
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table shows meeting dates for both groups (highlighted in gray) and online contacts in-
between sessions (Week 1.5, Week 2.5, etc.) for the social support groups (not highlighted). 
Table 3: Intervention Timeline and Outside Group Contacts 
 
 
Month 1 
 
Month 2 Month 3 Month 4 
    
Week 1: Group 
Meeting 
   
Week 1.5: Support 
contact from group 
treatment provider and 
3 check-ins with peers 
Week 4.5: Support 
contact from treatment 
provider, chat with 
peer member and 3 
check-ins with peers 
Week 8.5: Support 
contact from treatment 
provider, chat with 
peer member and 3 
check-ins with peers 
Week 12.5: Support 
contact from treatment 
provider, chat with 
peer member and 3 
check-ins with peers 
Week 5.5: Support 
contact from treatment 
provider, chat with 
peer member and 3 
check-ins with peers 
Week 9.5: Support 
contact from treatment 
provider, chat with 
peer member and 3 
check-ins with peers 
Week 13.5: Support 
contact from treatment 
provider, chat with 
peer member and 3 
check-ins with peers 
Week 2: Group 
Meeting 
Week 6: Group 
Meeting 
  
Week 2.5: Support 
contact from group 
treatment provider and 
3 check-ins with peers 
Week 6.5: Support 
contact from treatment 
provider, chat with 
peer member and 3 
check-ins with peers 
Week 10.5: Support 
contact from treatment 
provider, chat with 
peer member and 3 
check-ins with peers 
Week 14.5: Support 
contact from treatment 
provider, chat with 
peer member and 3 
check-ins with peers 
Week 3: Group 
Meeting 
   
Week 3.5: Support 
contact from treatment 
provider, chat with peer 
member and 3 check-
ins with peers 
Week 7.5: Support 
contact from treatment 
provider, chat with 
peer member and 3 
check-ins with peers 
Week 11.5: Support 
contact from treatment 
provider, chat with 
peer member and 3 
check-ins with peers 
Week 15.5: Support 
contact from treatment 
provider, chat with 
peer member and 3 
check-ins with peers 
Week 4: Group 
Meeting 
Week 8: Group 
Meeting 
Week 12: Group 
Meeting 
Week 16: Group 
Meeting 
    
Month 1 
ALL: 4 Group Meetings 
SS: 3 Group Treatment 
Provider Contacts + 1 
Peer Chat + 9 Peer 
Check-Ins 
Month 2 
ALL: 2 Group Meetings 
SS: 4 Group Treatment 
Provider Contacts + 4 
Peer Chats + 12 Peer 
Check-Ins 
Month 3 
ALL: 1 Group Meeting  
SS: 4 Group Treatment 
Provider Contacts + 4 
Peer Chats + 12 Peer 
Check-Ins 
Month 4 
ALL: 1 Group Meeting  
SS: 4 Group Treatment 
Provider Contacts + 4 
Peer Chats + 12 Peer 
Check-Ins 
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Recruitment and inclusion/exclusion criteria. Participants were recruited from the 
Raleigh/Durham/Chapel Hill area where the intervention took place. North Carolina is 
ranked 14
th
 among all states in the prevalence of obesity and in Wake County alone, more 
than 15% of youth age 12-18 years are overweight or obese (2005 Behavioral Risk Factor 
Surveillance System). Recruitment strategies were similar to those used in the pilot study.  
Inclusion criteria. To be eligible for the study, adolescents are required to: 1) be over 
the age of 13 years or under the age of 18 years at the time of enrollment, 2) be between 30% 
and 130% overweight as determined by BMI for age and gender, 3) have at least one parent 
available to participate, and 4) be able to speak and read English. 
Exclusion criteria. Exclusion criteria included: Type I or II diabetes (unless managed 
by diet and exercise), thyroid conditions, neurological conditions, physical disability, 
joint/arthritis problems, or asthma (unless approved by an M.D) and other conditions that 
precluded diet modification, weight loss or physical activity; current treatment for a 
psychiatric disorder, or if at the time of recruitment the Youth Pediatric Symptom Checklist 
score indicated that further evaluation was necessary; parental disclosure of a suspected 
eating disorder; intention to relocate within the 4-month study duration; or a weight loss of 
5lbs or more in the previous 6 months. 
Study design. This study used a randomized controlled trial to test the two treatment 
groups. This is the strongest design for establishing a cause and effect relationship between 
treatment and outcome variables. Further, random assignment to groups not only reduces the 
plausibility of alternative explanations for observed effects, it can yield unbiased estimates of 
average treatment effect by ensuring that each group is similar on all known and unknown 
characteristics at baseline thereby minimizing threats to internal validity. Measures were be 
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assessed pre- and post-intervention in order to assess baseline differences between groups 
and to identify intervention effects. 
 Characteristics of each study group. Study 2 consisted of two treatment arms: the 
Cognitive-Behavioral (CB) group and the CB + Social Support strategies (CB+SS) group. 
The CB+SS treatment arm was highly participatory and included prescribed peer-to-peer 
support and group social support through activities and training designed to explicitly and 
implicitly increase peer-to-peer and group based social support during the eight sessions. 
Activities focused on teaching and reinforcing the core peer support skills (giving feedback, 
attending, listening, responding, questioning, and waiting in silence). Behavioral weight loss 
content for each group was the same and included the eight topics listed on the table below. 
To ensure the 30-minute educational component was similar in each group, a research 
assistant blind to treatment group observed both groups on multiple occasions with a 
checklist of program essentials to ensure content and delivery were the same. 
Table 4: Intervention Content by Session and Group 
 
Session Topic CB Group CB + Social Support Group 
1: Getting 
Started 
Make name tents 
 
WL curriculum 
Calorie game (individual) 
Calorie King activity (individual) 
 
Wrap-up 
Introduce your neighbor and getting to 
know you activity 
WL curriculum 
Calorie game (teams) 
Peer support: Qualities of a good peer 
supporter activity 
Wrap-up 
2: Physical 
Activity 
 
Group check-in 
WL curriculum 
Zumba fitness instruction (group) 
 
Wrap-up 
Beach ball icebreaker (group interact) 
Group check-in 
WL curriculum 
Peer support: Roadblocks to 
communication activity 
Wrap-up 
3: Goal 
Setting and 
Snacking 
 
Group check-in 
WL curriculum 
Snacking and portion size activity 
Interactive icebreaker 
Group check-in 
WL curriculum 
Peer support: What do you think I 
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(individual) 
 
Wrap-up 
should do activity and role playing to 
reinforce peer support skills 
Wrap-up 
4: Dining Out Group check-in 
Fast food quiz (individual) 
WL curriculum 
Restaurant Activity (individual) 
 
Wrap-up 
Group check-in 
Fast food quiz (with Study Buddy) 
WL curriculum 
Peer support: Integration of skills 
practice (with Study Buddy) 
Wrap-up 
5: Problem 
Solving 
Group check-in 
Decisions motivational worksheet 
(as a whole group) 
WL curriculum 
Problem solving scenarios (as a 
whole group) 
 
 
 
Wrap-up 
Group check-in 
Decisions motivational worksheet 
(with Study Buddy) 
WL curriculum 
Problem solving scenarios (with Study 
Buddy) 
Peer Support: Review peer support 
skills and role-playing; Importance of 
peer support 
Wrap-up 
6: Cues and  
Holiday Prep 
 
Group check-in 
WL curriculum 
Problem-solving scenarios (as a 
whole group) 
Interactive icebreaker 
Group check-in 
WL curriculum 
Problem-solving scenarios (with Study 
Buddy) 
Peer support: Importance of 
encouragement and activity 
Wrap-up 
7: High Risk 
Situations 
and Relapse 
Prevention 
 
Group check-in 
WL curriculum 
Behavior chains (as a group) 
 
 
Wrap-up 
Interactive icebreaker 
Group check-in 
WL curriculum 
Behavior chains (with Study Buddy) 
Peer Support: Review importance 
during last month of program 
Wrap-up 
8: Moving 
Forward 
 
Group check-in 
WL Maintenance curriculum 
 
 
 
Wrap-up and assessments 
Interactive icebreaker 
Group check-in 
WL Maintenance curriculum 
Peer Support: Importance of support 
even after program ends; Reflection 
activity 
Wrap-up and assessments 
 
Power and sample size. Power for this study was based on the proximal and distal 
outcomes of social support and weight loss. A preliminary unpublished analysis was done on 
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the EnerG (PI: Tate) data set to examine social support from friends for diet behaviors using 
the Sallis Social Support for Eating Habits scale. Data show a mean increase in social 
support from baseline (8.73+/- 4.1) to 6 months (9.79 +/- 3.7) of 1.06 (+/-4.8) points on a 
scale ranging from 0-20, with higher numbers reflecting increased support. Because Study 2 
was specifically designed to increase friend support for diet, a 3-4 point mean increase from 
baseline to 4 months on a 20-point scale was reasonable. The following table shows the 
sample size required for 80% power using the pooled standard deviation (3.9) to detect a t-
test mean difference of 3, 3.5 and 4 points between groups. 
Table 5: Social Support Sample Size and Power (alpha = .05, beta = .80) 
 
Social Support 
Increase 
Group 1 
mean 
Group 2 mean Size needed 
overall 
3 points 9.79 12.79 56 
3.5 points 9.79 13.29 42 
4 points 9.79 14.79 32 
 
 A secondary outcome of Study 2 was weight loss. Because there are no adolescent 
weight loss interventions that specifically examine peer support for weight loss, power for 
this outcome used results from several similar weight loss studies. The first group mean was 
calculated using previous EnerG findings (Tate, Jelalian, Kulik, in preparation) and findings 
from 10 additional short-term (3-6 months) lifestyle behavioral weight loss interventions that 
included a measure of absolute weight loss. Computer-based interventions were excluded, as 
well as those with extensive on-site exercise (3x week or more). The second group mean was 
taken from the Jelalian et al (2006) study and the Jelalian et al (2002) pilot, which are the 
only two behavioral weight loss studies that examined a type of social support (adventure 
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therapy) as an active treatment component. Each source is presented in the following table 
and the procedure for calculating power is detailed below. 
Table 6: Weight Loss Sample Size and Power (alpha = .05, beta = .80) 
 Lead Study 
Author 
Sample 
Size 
Active Tx 
Length 
Mean Weight Loss SD 
Group 
1 
Balagopal (2005) 8
*
 12 weeks -2.87 lbs (-1.3 kg) 0.22 lbs (0.1 kg) 
Becque (1988) 11
*
 20 weeks -.88 lbs (-0.4 kg) 14.5 lbs (6.6 kg) 
Brownell (1983) 12
*
 16 weeks -7.27 lbs (-3.3 kg) 2.2 lbs (1.0 kg) 
Emes (1990) 10
*
 12 weeks -2.10 lbs (-.94 kg) 1.8 lbs(.82 kg) 
Hoerr (1988) 12 12 weeks -0.44 lbs (-0.2 kg) 2.65 lbs (1.2 kg) 
Jelalian (2006) 39
*
 16 weeks -7.04 lbs (-3.3 kg) 7.92 lbs (3.6kg) 
Johnston (2007) 40
*
 12 weeks -0.37 lbs (- 0.17 kg) 3.33 lbs (1.5 kg) 
Tate, Jelalian, 
Kulik  
(in preparation) 
65 24 weeks - 7.31 lbs (-3.3 kg) 13.00 lbs (5.9 kg) 
Van den Akker 
(2007) 
70 12 weeks -7.90 lbs (- 3.6 kg) n/a 
Wadden (1990) 16
*
 16 weeks -3.53 lbs (1.6 kg) n/a 
Williams (2007) 32 12 weeks -2.80 lbs (-1.3 kg) 5.07 lbs (2.3 kg) 
Group 
2 
Jelalian (2006) 37
**
 16 weeks -11.68 lbs (-5.3 kg) 12.34 lbs (5.6 kg) 
Jelalian (2002) 16 16 weeks -14.73 lbs (-6.7 kg) n/a 
*
 includes behavioral treatment group only 
**
 includes social support treatment group only 
 
 In Group 1, using the 11 short term behavioral studies weighted by sample size and 
active treatment length, participants lost an average of 5.08lbs with a standard deviation of 
5.5. Group 2 is comprised of two studies that examined peer support (Jelalian 2006, 
EXER+PEAT condition only and Jelalian 2002, pilot) in which participants lost 12.6lbs with 
a SD of 12.34. The pooled standard deviation between the two studies is 8.92. For 80% 
power, using the pooled SD (8.92), a sample size of 48 participants is needed to detect a 2-
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tailed two-sample t-test mean difference of 7.52lbs between groups with an alpha of 0.05 and 
standard deviation of 8.92.  
Eight studies from the above table included rates of attrition. The range was between 
4% and 22% with an average attrition rate of 12%. The previous EnerG study (Tate, Jelalian, 
Kulik, in preparation) produced an attrition rate of 17%, however, since Study 2 was shorter 
in duration, a smaller estimated attrition rate was expected. Using a range of attrition of 8-
12%, an additional 4 to 8 participants were added to the sample for a total target recruitment 
of range 50-56 participants. Fifty participants allowed a 3.5 point difference in social support 
to be detected.  
Intervention procedures. An initial phone screening procedure was used to 
determine adolescent eligibility and explain the purpose of the research study, the program 
requirements, and randomization procedures to parents who contacted the Weight Research 
Program. If the adolescent was deemed eligible a letter with the orientation session 
information will be sent to the parent. If the adolescent was deemed ineligible, a letter was 
also sent home to parents with information on other weight loss programs and resources that 
were offered in the community. 
At the parent and child orientation meeting at the UNC Weight Research Program, 
potential participants and their parents learned about the study and the randomization 
process. If parent consent and adolescent assent forms were signed at the orientation session, 
anthropometric screens (height and weight) were collected onsite and paper and pencil self-
administered baseline questionnaires (and MD consent, if needed) were collected. Also 
during this time, adolescents completed the Center for Epidemiological Studies Depression 
Scale (CES-D) to determine their level of depression (Radloff, 1977; Radloff, 1991; Roberts, 
 59 
 
Andrews, Lewinsohn, & Hops, 1990). Results and readiness to participate in a weight loss 
program was discussed during an individual meeting with the group treatment provider, 
parents and the adolescent. Four month data collection occurred after the last intervention 
session, and took about 45 minutes to complete measurements and surveys. Small incentives 
(t-shirts, water bottles, stickers) were provided to participants throughout the program and a 
$20 incentive at the end of the 4-month data collection and assessment period. 
The 8 intervention sessions were 1.5 hours each and were held over 4 months. The 
first 20 minutes of the session was spent debriefing and checking in with participants. The 
next 30 minutes consisted of an educational component such as nutrition education, eating 
out, stimulus control or goal setting. The next 20 minutes was a group-based activity with 
either minimal or enhanced peer support depending on treatment group, and the final 20 
minutes entailed a wrap-up activity, goal setting and Q&A period. Participants received a 
binder to keep their program materials in (diary, worksheets, food guides).  
 Parents/guardians attended three meetings held concurrently to the teen meeting in a 
separate room during Weeks 1, 4, and 16. Parent sessions included information about how to 
manage expectations for the program, how to help their teen in planning meals, helpful and 
unhelpful parent and family behaviors related to weight loss, and how to continue to assist 
their daughter‟s weight loss or maintenance efforts after the program ended.   
It should be noted that no adverse effects have been reported with EnerG, and 
Whitlock et al (2007) in a review of behavioral weight loss interventions for youth found that 
programs showed no effect on growth and eating disorders or body image. Luttikhuis et al., 
also found no adverse changes in disordered eating among the ten lifestyle weight loss 
studies reviewed (Luttikhuis et al., 2009), and Huang et al., found that a behavioral 
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intervention directed at improving physical activity and diet among adolescents did not have 
adverse psychological consequences related to body image or self-esteem whether or not 
adolescents maintained, lost or gained weight (Huang, Norman, Zabinski, Calfas, & Patrick, 
2007). 
Data collection and measures. Measures were selected based on previous use with 
adolescents, as noted below. Measures (especially those related to psychosocial functioning) 
were reviewed immediately upon receipt by researcher staff to check for psychosocial 
difficulties among the youth. All questionnaires can be found in Appendix 1: Data Collection 
Questionnaires. 
Anthropometric measures. Body weight was measured in light clothes, without shoes, 
on a calibrated digital scale (Tanita BWB 800; Tanita Corporation of American, Arlington 
Heights, Illinois).  Height was measured at baseline using a wall mounted stadiometer 
(Perspective Enterprises, Inc., Kalamazoo, MI). Height, weight and age were used to 
calculate body mass index (BMI: kg/m2) and percent overweight (actual BMI divided by 
50th percentile for age and gender).   
Social Support. Table 7 shows the social support measures that were used to measure 
different aspects of support in Study 2, and are described below.  
Table 7: Social Support Measures 
 
Type of 
Social 
Support 
Instrument & Subscales Number 
of Items 
Cronbach’s 
Alpha 
Sample Item 
Group 
Cohesion - 
Overall 
Cohesion subscale from the 
Intervention Group 
Environment Scale (Wilson, 
2008), adapted from Moos‟ 
(1994) GES. 
8 0.87 Group members 
feel a sense of 
belongingness to 
the group. 
Group Adapted version of the 21 0.72-0.91 We encourage 
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Cohesion – 
Weight 
Loss 
Physical Activity Group 
Environment Questionnaire 
(Estabrooks, 2000) 
each other in order 
to get the most out 
of the program. 
Global 
Social 
Support 
Child & Adolescent Social 
Support Scale (CASSS): 
parents, teachers, classmates, 
close friend 
40 0.95 My close friend 
helps me when I 
need it. 
Social 
Support 
from Group 
Members 
Adapted from the  Child & 
Adolescent Social Support 
Scale (CASSS) to include 
“weight loss group peers” 
10 n/a My weight loss 
group peers help 
me when I need it. 
Social 
Support for 
Eating 
Habits 
Social Support for Diet Scale 
(from family & friends 
encouragement and family & 
friends discouragement) 
10 0.87, 0.87, 
0.83, 0.80 
During the past 3 
months, my family 
encouraged me not 
to eat “unhealthy 
foods” when I‟m 
tempted to do so. 
Social 
Support for 
Exercise 
Social Support for Exercise 
Scale (from family & friends) 
12 0.61-0.91 During the past 3 
months, how often 
has your family 
exercised with 
you? 
 
Group cohesion. Overall group cohesion was measured using the 8-item group 
cohesion subscale from an adapted version (Wilson et al., 2008) of the 90-item Group 
Environment Scale (Moos, 1986) designed to be used in community-based and clinical 
intervention groups. The eight items measure a sense of belonging, commitment, caring, 
understanding, support, friendly atmosphere, closeness and friendships. Response format 
from the Intervention Group Environment Scale was changed to a 4-point Likert scale from a 
True/False response for the original GES. Weight loss specific group cohesion was measured 
using an adapted version of the Physical Activity Group Environment Questionnaire 
(PAGEQ) (Estabrooks & Carron, 2000; Tate et al., unpublished). The PAGEQ consists of 21 
items with four subscales measuring each dimension of cohesion: group integration – social 
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(0.87), group integration – task (0.91), individual attraction to the group – social (0.85), and 
individual attraction to the group – task (0.72). Response format is from 1 to 9, very strongly 
disagree to very strongly agree. 
Global social support. The Child and Adolescent Social Support Scale (CASSS) was 
used to measure perceived social support (Malecki & Demaray, 2002; Malecki & Demaray, 
2002). The CASSS is a psychometrically sound measure that has been tested on a large, 
representative sample of 1110 students in grades 3rd through 12th. The Level 2 scale 
(designed for students in grades 6 through 12) was used for this study and has an internal 
consistency reliability coefficient of 0.95, with a range of 0.89 to 0.94 on the four subscales 
of parent, teacher, classmate, and close friend. Each subscale consists of 10 items with 
frequency responses on a 6-point Likert scale (1:Never to 6:Always) and follow up 
importance responses on a 3-point Likert scale (1:Not Important to 3:Very Important). 
Examples of questions include: My close friend a) helps me when I need it, b) asks if I need 
help, and c) understands my feelings.  A subscale score was calculated by summing the 
responses. 
Social support from group members. The Child and Adolescent Social Support Scale 
(CASSS) listed above was adapted to include questions related to the support provided by 
peer group members. A sample question read: My weight loss group peers help me when I 
need it. The response categories were the same as the original scale. 
Social support for eating habits. The Social Support and Eating Habits scale is a 10 
item eating habits questionnaire (minimum = 0; maximum = 25) designed to measure the 
separate influence of friends and family during the previous three months. Items 1 - 5 
measure friend/family encouragement (e.g., During the past 3 months, friends/family 
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reminded me not to eat high fat, high calorie foods) while items 6-10 measure friend family 
discouragement (e.g., During the past 3 months, friends/family ate high fat or high calorie 
foods in front of me). 
Social support for exercise. The Social Support Scale and Exercise Survey is a 10 
item exercise habits questionnaire (minimum = 0; maximum = 50) designed to measure the 
influence of family and friends during the previous three months (e.g., During the past 3 
months, friends/family offered to exercise with me). Items are summed to generate a total 
score for exercise participation support. Test-retest reliability of the healthy eating and 
exercise subscales factors are acceptable (r = 0.55 to 0.86), as are internal consistencies 
estimates (r = 0.61 to 0.91) (J. F. Sallis et al., 1987).  
Adherence. Adherence (attendance) was measured by totaling the number of sessions 
attended by participants (maximum=8). The CB+SS group adherence measure included the 
total number online chats with the group treatment provider, self-reported online chats with 
peers in the group, and self-reported “check-ins” with peers in the group.  
Depression. The Center for Epidemiological Studies Depression Scale (CES-D) was 
used to assess depressive symptomatology among adolescents in the program (Radloff, 
1977)). The CES-D Scale is a 20-item self-report scale designed to measure current 
depressive symptomatology among the general population, and has adequate internal 
consistency for use among junior (alpha = 0.85) and high school (alpha = 0.86) students 
((Radloff, 1991)). Subscales include: depressed affect, happy, somatic, and interpersonal. 
Response categories indicate the frequency of occurrence of each item, and are scored on a 4-
point scale ranging from 0:rarely or none of the time to 3:most or all of the time. Total scores 
can range from 0 to 60 with a score ≥ 16 suggesting a clinically significant level of 
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psychological distress. The form was self-administered using pencil and paper and promptly 
reviewed. 
Self Esteem. The Rosenberg Self-Esteem Scale (RSE) is a 10-item self-report measure 
of global self-esteem for use among adolescents (Rosenberg, 1979; Rosenberg, 1989). It 
consists of 10 statements related to overall feelings of self-worth or self-acceptance. The 
items are answered on a four-point scale ranging from strongly agree to strongly disagree and 
can be completed in 5 minutes. Ratings assigned to all the items are summed after reverse 
scoring the positively worded items and scores range from 10 to 40, with higher scores 
indicating higher self-esteem. In a study assessing global self-esteem by age (7th, 9th and 
12th graders), McCarthy & Hodge obtained a cronbach‟s alpha of 0.74 in their first year of 
data collection and .77 in their second year (McCarthy & Hoge, 1982; McCarthy & Hoge, 
1982). 
Self Perception. The Self Perception Profile for Adolescents (SPPA) consists of eight 
domains (subscales: scholastic competence, social acceptance, athletic competence, physical 
appearance, behavioral conduct, global self-worth, job competence, romantic appeal, and 
close friendship) (Harter, 1988; Harter, 1988). Each domain is measured by six items of 
which approximately half are reversed to avoid acquiescence. Each item contains a 
presentation of two groups of persons who are dissimilar on a characteristic ("Some 
teenagers are able to make really close friends," BUT "Some teenagers are unable to make 
really close friends") on the left side and the right side of the questionnaire, respectively. The 
respondent is first asked to decide which group he or she resembles the most - the persons on 
the left or on the right using the response options of options, 1:Describes me very poorly, 
2:Describes me quite poorly, 3:Describes me quite well, and 4:Describes me very well. After 
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this decision the respondent is asked to indicate whether the description of these persons is 
"Really true for me" or "Sort of true for me." Wichstraum (1995) revised and simplified the 
question format and scale and found that it had substantially better reliability, better 
convergent validity, and better factorial validity than the original version (Wichstraum, 1995; 
Wichstraum, 1995). The new instrument resulted in a cronbach‟s alpha of 0.77 in a sample of 
12,620 students from 67 schools in Grades 7 through 12 (ages 13 to 20). A sum score by 
domain and an overall composite score was calculated to represent self-perception. 
Problem-solving. The Problem Solving Inventory (PSI) was used to assess 
participants‟ perception of their problem-solving behaviors and attitudes (Heppner & 
Petersen, 1982) . Subscales include problem solving confidence, approach-avoidance style, 
and personal control. The total score can be used as a general index of problem solving 
perception. Alphas range from 0.72 to 0.85 on the subscales and 0.90 for the total measure.  
Diet. Dietary intake was assessed using the Block Kids Food Frequency 
Questionnaire 2004 (FFQ) validated for use among children and adolescents age 10-17 years 
(Cullen, Watson, & Zakeri, 2008). The main purpose of an FFQ is to discriminate among the 
diets of subjects in a study. The Block Kids FFQ is comprised of 72 food and beverage items 
and is a self-administered scannable instrument that asks respondents to reflect on the 
previous 7 days of dietary intake. Visual representations of serving sizes on plates and in 
bowls was provided to participants on a handout to aid portion size estimation. When 
compared with two 24-hour recalls, the Block Kids FFQ has shown significant agreement for 
the two variables that were used to measure diet in this study: total energy intake (kcals) and 
percent of energy from total fat (Cullen et al., 2008).  
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Self-efficacy for diet.  The Eating Self Efficacy Scale (ESES) was used to measure 
self-efficacy for diet (Glynn & Ruderman, 1986). The measure includes two factors, eating as 
a function of negative affect and eating as a function of socially acceptable circumstances. 
The scale was tested using college students and shows excellent internal consistency for the 
full scale (alpha = 0.92). The scale was modified to focus on “sticking to dietary goals” in a 
variety of situations/mood states instead of “controlling your overeating.” Response 
categories are on a 7-point likert scale ranging from 1:No difficulty sticking to dietary goals 
to 7:Most difficulty sticking to dietary goals. 
Physical Activity. An MTI/Actigraph uniaxial accelerometer (formerly called CSA; 
Shalimar, FL) model 7164 was used to objectively measure physical activity (PA) behavior. 
The Actigraph has been found to be a valid measure for quantifying activity levels (Trost et 
al., 1998) and effective for measuring both PA and inactivity in adolescent girls (Treuth et 
al., 2007). The monitor was worn on each participant‟s right hip on a belt snugly around the 
waist during waking hours for 7 consecutive days, including one weekend day, and removed 
during showering, swimming activities and at bedtime. Stored activity counts in 30-second 
epochs were downloaded and transformed into estimates of daily minutes of sedentary/light 
(3 metabolic equivalents [METs]), moderate (3-5.9 METs) and vigorous PA ( 6 METs) 
and averaged across valid days of monitoring for each participant. Cut-points for minutes 
spent in sedentary/light, moderate, and vigorous activity were calculated using age specific 
prediction equations (Freedson et al., 1997; Trost et al., 2002) and minutes in each type of 
activity were standardized over the average National Health and Nutrition Examination 
Survey (NHANES) wear time of 14 hours (Troiano et al., 2008). Complete and valid data (3 
days of 7 h/d of monitoring) was available on 36 participants at baseline and on 22 
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participants at 16 weeks (20 participants had valid data at both time points). Missing data due 
to lost/malfunctioning monitors and compliance with wearing the monitors by adolescents at 
Week 16 was 44 percent.   
Self-efficacy for physical activity. The Self Efficacy Questionnaire (Motl et al., 2000) 
is an 8-item instrument with responses rated on a 5-point scale ranging from 1:disagree a lot 
to 5:agree a lot. A sample question includes: I can be physically active during my free time 
on most days even if I could watch TV or play video games instead. The instrument was 
validated among using adolescent girls in 8th and 9th grade (Motl et al., 2000). 
Statistical analysis. Data were double-entered for verification and were analyzed 
using IBM Statistical Package for the Social Sciences 19.0 (SPSS: Chicago, IL) and 
Statistical Analysis Systems 9.2 (SAS Institute, Cary, NC). All tests were two-sided, with 
nominal α set at 0.05. Statistical tests were conducted using an intent-to-treat analysis, with 
baseline data carried forward to replace missing values, and a completers analysis, which 
included participants who had a baseline and 16-week weight measure and attended at least 
50% of treatment sessions (4 or more group sessions;  n=36).  
Total energy intake from the Block Kids FFQ was positively skewed and best fit a 
log-normal distribution. The natural log nutrient intake values were used in the analysis, 
while untransformed median and inter-quartile ranges are presented in the subsequent table. 
The percentage of energy from fat was normally distributed so a transformation was not 
necessary. Participants who reported <500 or >5000 calories per day were excluded (Willett, 
1998). 
Baseline differences between the CB and CB+SS groups were assessed using Chi-
square and t tests, and within group change was assessed using paired-samples t tests. 
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Primary between-group differences from baseline to 16 weeks were tested using analysis of 
covariance (ANCOVAs), with baseline values of the dependent variable(s) included as 
covariates. Change scores for percent overweight, diet, physical activity, social support, 
cohesion and climate measures were calculated by subtracting baseline values from 4-week 
and 16-week values. ANOVAs were used to examine mean differences by treatment group 
on group cohesion and climate measures at 4 weeks and 16 weeks. Pearson‟s product-
moment correlations were used to examine the relationships between participation in the 
CB+SS support contacts and weight loss. Adherence to the support contacts was examined 
using tertiles and groups were compared using a One-way Analysis of Variance (ANOVA). 
Every effort was made to obtain complete data on all participants, including those 
who did complete the intervention program. Differential attrition was examined using logistic 
regression and Chi-square tests for nominal values. An intent-to-treat (ITT) analysis was 
conducted for the weight-related variables. The ITT analysis uses single imputation strategies 
common to weight loss studies, where participants who were not available for assessments at 
4 months were assumed to have returned to their baseline weight. Use of an ITT analysis is 
more conservative approach in weight loss studies because instead of eliminating participants 
and artificially inflating the success rate, all participants are included in the analysis. 
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CHAPTER III 
FRIEND AND FAMILY SUPPORT FOR HEALTHY EATING AND EXERCISE AMONG 
ADOLESCENT FEMALES ENROLLED IN A 12-MONTH WEIGHT LOSS TRIAL 
 
Abstract 
Overweight and obesity in children and adolescents has been rapidly increasing, particularly 
among girls. Social support from friends has been associated with healthier eating and higher 
levels of physical activity, yet little is known about the relationship between social support 
for diet and exercise from family and friends and weight loss among adolescents. This study 
used data from a previously conducted weight loss trial to examine the relationship between 
social support, changes in key diet and exercise behaviors, program attendance and weight 
loss among female adolescents. Forty-nine participants (75.4%) had data at baseline and 12 
months lost an average of 5.2 (+/-17.1) pounds. Results show that lower levels of baseline 
friend support (n = 47, r = .355, p = .012) and increases in friend support from 0-12 months 
(r = -.372, p = .009) were associated with greater weight loss over 1 year. Surprisingly, 
increases in in family discouragement from 0-12 months (r = -.317, p = .026) was also 
associated with greater weight loss over 1 year. Family support for exercise at baseline 
showed an association with moderate activity; however, support from friends or family was 
not related to change in moderate or vigorous activity over the course of the intervention or 
total amount of exercise at 12 months. Friend support for exercise at the end of the program 
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(12 mos) was associated with absolute amount of sedentary and light physical activity as well 
as decreases in sedentary activity and increases in light physical activity from 0-12 months.  
Finally, only change in family encouragement for healthy eating (rather than baseline or 12 
mos amount) was negatively associated with change in percent of calories from fat, r = .351, 
p = .029. Results indicate that when controlling for other predictors of weight loss (change in 
vigorous physical activity and program attendance), in a regression model (R
2
 = 38.1%, F (5, 
43) = 5.285, p < .001), baseline friend encouragement for healthy eating ( = .265, p = .036) 
and change in friend encouragement for healthy eating ( = -.347, p = .014) remained 
significant predictors of weight loss at 12 months. The clinical implications of these findings 
suggest that weight loss interventions might consider including strategies to elicit or 
explicitly create and promote social support for healthy eating from peers. Future studies are 
needed to test this this relationship. 
 
Introduction 
Overweight and obesity in children and adolescents has been rapidly increasing over 
the past two decades, particularly among girls. Ogden et al. (2006) found more than one out 
of three adolescents is overweight or obese (34.3%) and of that 17% are obese (Ogden et al., 
2006). They also found from 1999 to 2004, the prevalence of obesity among girls age 12-19 
years increased from 14.0% to 18.2% (Ogden et al., 2006). In addition to the increasing 
prevalence of obesity, there is evidence that childhood and adolescent obesity are significant 
predictors of overweight status in adulthood (Deckelbaum & Williams, 2001; Guo et al., 
1994). 
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Among adults, correlational studies have shown an association between social 
support from friends and family and changes in diet and exercise activity (J. F. Sallis et al., 
1987; Treiber et al., 1991; Heinzelmann & Bagley, 1970). Among teens, those who have 
more physically active friends report higher levels of physical activity themselves (Voorhees 
et al., 2005) and social support from friends, family, and teachers increases likelihood of 
eating healthy foods (Kubik et al., 2005). However, little is known about the relationship 
between social support for diet and exercise from family and friends and weight loss among 
teenagers. 
The purpose of this study is to examine the relationship between social support, 
changes in key diet and exercise behaviors, program attendance and weight loss among 
adolescents enrolled in a weight loss trial. Based on the social support evidence, it is 
hypothesized that social support for diet and physical activity will increase over the course of 
the intervention and will be positively associated with changes in diet, physical activity and 
weight.  
 
Methods 
Participants, Design and Procedures 
Data for this study were taken from a completed randomized controlled weight loss 
intervention trial (EnerG) for overweight or obese adolescent girls that compared a Cognitive 
Behavioral Weight Loss Treatment alone (CBT) with a Cognitive Behavioral Weight Loss 
Treatment Enhanced with an online Internet component (I-CBT). The primary outcomes of 
the study were change in absolute weight and change in percent overweight at 6 and 12 
months. The treatment protocol was modeled after existing cognitive behavioral weight loss 
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interventions for children and adults (Epstein, Roemmich, & Raynor, 2001; Jelalian & 
Saelens, 1999; Diabetes Prevention Program Research Group, 2009).  
The key components of this intervention included diet, exercise, and behavior 
modification. Nine treatment sessions over 6 months were 60 minutes in length and covered 
nutrition, physical activity, and behavioral skills training for weight loss. Participants were 
assessed at 6 months and again at 12 months after completing the no-treatment weight loss 
maintenance phase. 
Participants in both EnerG groups (CBT and I-CBT) experienced clinically 
meaningful and statistically significant decreases in weight from baseline to 6 months and 12 
months (Tate, et al., in preparation). The weight loss differences between groups were not 
statistically significant in either the completers or intent to treat analysis; therefore, data from 
the CBT and I-CBT groups were collapsed for the purposes of this study. 
 
Measures 
Demographic and Anthropometric Characteristics. At baseline, a questionnaire was 
administered to participants to collect age and race/ethnicity information. Height was 
measured with a wall-mounted stadiometer. Weight was measured in hospital gowns, without 
shoes, on a calibrated balance beam scale. Both height and weight were used to calculate 
body mass index (kg/m²) and percent overweight, the most commonly used outcome measure 
in randomized controlled trials for children and adolescents (C. E. Collins, Warren, Neve, 
McCoy, & Stokes, 2007).  
Social Support. Family and friend support for healthy eating and exercise was 
measured using the Social Support and Eating Habits Survey and Social Support and 
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Exercise Survey questionnaires (J. F. Sallis et al., 1987). The Social Support and Eating 
Habits scale is a 10 item eating habits questionnaire (minimum = 0; maximum = 25) 
designed to measure the separate influence of friends and family during the previous three 
months. Items 1 - 5 measure friend/family encouragement (e.g., During the past 3 months, 
friends/family reminded me not to eat high fat, high calorie foods) while items 6-10 measure 
friend family discouragement (e.g., During the past 3 months, friends/family ate high fat or 
high calorie foods in front of me). 
The Social Support Scale and Exercise Survey is a 10 item exercise habits 
questionnaire (minimum = 0; maximum = 50) designed to measure the influence of family 
and friends during the previous three months (e.g., During the past 3 months, friends/family 
offered to exercise with me). Items are summed to generate a total score for exercise 
participation support. Test-retest reliability of the healthy eating and exercise subscales 
factors are acceptable (r = 0.55 to 0.86), as are internal consistencies estimates (r = 0.61 to 
0.91) (Sallis et al., 1987).  
Diet. Dietary intake was assessed using the Youth/Adolescent Food Frequency 
Questionnaire (YAQ), which consists of 131 items developed specifically to assess dietary 
intake in children and adolescents (Rockett et al., 1997). The YAQ has at least minimal 
evidence of concurrent validity when compared to 24-hour dietary recall, as evidenced by a 
validity coefficient of r = 0.54 (Rockett et al., 1997). In addition to total energy intake 
(kcals), percent of kilocalories from total fat from the YAQ was used as a measure of dietary 
quality, because this has been shown to be more predictive of weight loss than total energy 
intake (Borradaile et al., 2008; White et al., 2004). 
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Physical Activity. Activity was assessed using a 3-day recall (Activitygram computer 
software, Cooper Institute for Aerobics Research) based on the Previous Day Physical 
Activity Recall (PDPAR) (see Weston et al., 1997 for validity evidence). The computer 
software is highly correlated with the paper-and-pencil PDPAR (r = .72) (Welk et al., 2004) 
and provides a user friendly, computer-based interface for collecting daily physical activity 
(in 30-minute increments) including type of activity, frequency, duration, intensity and total 
energy expenditure (in METs) with participants. To improve precision of intensity estimates 
adolescents completed the computerized assessment alongside a research assistant trained in 
the MET values for various activities.  Data from this software were collapsed into time 
periods and summed to create total number of minutes of sedendary, light, moderate and 
vigorous physical activity over a 3-day period at baseline and 12 months (Treuth et al., 
2003).  
Attendance. Program attendance is comprised of the total face-to-face treatment 
meetings for both groups (maximum=9 sessions). 
 
Statistical analysis 
Data were double-entered for verification and were analyzed using IBM Statistical 
Package for the Social Sciences 19.0 (SPSS: Chicago, IL). Descriptive statistics (means, 
standard deviations) were used to investigate the distributions of all variables. 
Within-group change over time was examined using paired samples t tests. Absolute 
value change scores (12 month value minus the baseline value) were calculated for percent 
overweight to represent weight loss. 
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 Residualized change scores were created for all social support variables, diet 
variables (total calories and percent of kilocalories from total fat), and physical activity 
variables (minutes spent in sedentary, light, moderate and vigorous physical activity). They 
were calculated by regressing each change score on the corresponding baseline value, and 
adding the grand mean of the change score to each residual. This procedure follows a method 
used by J. F. Sallis, Calfas, Alcaraz, Gehrman, & Johnson, 1999. Residualized change scores 
are preferred to raw change scores because unlike raw scores they describe the direction and 
magnitude of the change, and take into account baseline values on the outcome, while 
retaining the original metric of the raw scores (Robins et al., 2007).  
Change in social support, diet, and physical activity and program attendance and the 
association with weight loss were compared among participants using Pearson correlations 
for continuous variables. The non-parametric Spearmans‟s rho correlation coefficients were 
used for data whose distributions that were determined to be non-normally distributed. All 
tests were two-sided, with nominal α set at 0.05.  
Multiple linear regression was used to model the effect of social support on weight 
loss. Underlying assumptions of normality and homoscedasticity were tested. For Model 1, 
social support variables (both baseline and residualized change variables) that were 
significantly associated with weight loss were entered into the model. Model 2 was 
constructed to control for other hypothesized predictors of weight loss: diet, physical activity 
and program attendance. The p-value of each predictor and overall R
2
 explained by the 
predictors were calculated.   
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Results 
The 65 participants were mostly Caucasian (n=48; 75%), with a mean age of 15.6 
years and a median body mass index (BMI) of 32.0 kg/m
2
. The mean percentage overweight 
was 59.1% (+/-14.6). From baseline to 12 months the n = 53 participants lost an average of 
5.2 (+/-17.1) pounds. Forty-nine participants (75.4%) had weight and social support for 
healthy eating data at baseline and 12 months, and 47 participants (72%) had weight and 
social support for exercise data at baseline and 12 months. Participants with data at both time 
points did not differ by race/ethnicity, or any of the social support variables than those who 
did not have data at both time points; however, groups did differ by percent overweight (p = 
.030) and age (p = .040) at baseline, with dropouts being heavier and older than those with 
complete data. Weight loss over the course of the program did not differ by participant age, 
r(47) = -.006, p = .969, or race/ethnicity, F (3, 44) = 1.061, p = .375. 
 
Social support over 12 months 
On a scale from 0 to 25, the baseline mean of friend encouragement for healthy eating 
was lower (8.5+/-3.9), compared with the amount of encouragement support reported from 
family (16.3+/-5.1). Mean support for exercise was also greater from family (25.0+/-9.4), 
compared to that received from friends (18.1+/-7.0), on a scale from 0 to 50. Family and 
friend encouragement or discouragement for healthy eating or support for exercise did not 
change from baseline to 12 months, as shown in Table 2. The increase in friend 
encouragement (t (48) = -1.95, p = .057, d = .37) and friend support for exercise (t (46) = -
1.90, p = .064, d = .31) were not statistically significant. The magnitude of p, being close to 
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nominal alpha and low effect size, suggests a larger sample may have resulted in statistical 
significance. This relationship was similar in the baseline-carried-forward analysis. 
 
Social support and weight loss 
Baseline values of social support measured existing family and friend support prior to 
the start of the weight loss intervention. Although the magnitude is low (r
2
 = 12.6%), results 
show a statistically significant association between friend encouragement at baseline and 
weight loss at 12 months, n = 47, r = .355, p = .012, which suggests that lower levels of 
support from friends in participants‟ existing network at the start of the program was 
associated with weight loss at 12 months. Level of friend encouragement at baseline was not 
associated with the weight status of participants, r = .096, p = .513, nor did tertiles of 
baseline weight status differ by amount of friend encouragement reported at baseline, F (2, 
46) = 1.641, p = .205. 
Support provided from family and friends was important during the no-treatment 
maintenance phase from Month 6 to Month 12 of the program, with a statistically significant 
association between friend encouragement measured at 12 months and weight loss from 
baseline to 12 months, r = -.326, p = .022. Family discouragement for healthy eating 
measured at 12 months was significantly negatively associated with weight loss, r = -.349, p 
= .014.  
Change in social support over the course of the intervention and weight loss was 
examined. Results show negative, statistically significant associations between change in 
friend encouragement for healthy eating and weight loss, r = -.372, p = .009, and change in 
family discouragement for healthy eating and weight loss, r = -.317, p = .026.  Change in 
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friend discouragement for healthy eating (p = .233), family encouragement for healthy eating 
(p = .687) and friend (p = .347) and family support (p = .349) for exercise were all non-
significant; however, an increase in family discouragement for healthy eating was associated 
with an increase in friend encouragement healthy eating (r = .353, p = .013). 
Least squares multiple regression was used to assess the ability of significant social 
support variables (baseline friend encouragement for healthy eating, change in friend 
encouragement for healthy eating, and change in family discouragement for healthy eating) 
to predict weight loss (change in percent weight loss from baseline to 12 months). The total 
variance explained by the entire model (r
2
 = 34.5%, F(3,45) = 7.90, p < .001), suggests this 
combination of social support variables significantly predicted weight loss. Friend 
encouragement at baseline ( = .277, p = .027) and the change in friend encouragement ( = -
.400, p = .004) significantly contributed to the prediction, however, change in family 
discouragement was not statistically significant (p = .123), as shown in Table 3.  
 
Social Support, weight loss and weight loss-related behaviors 
Physical Activity. Participants did not significantly change their level of sedentary, 
light or vigorous activity from baseline to 12 months; however, minutes spent in moderate 
activity significantly increased over time (t = -2.14, df = 48, p = .037, d = .48). Total minutes 
of sedentary, light, moderate and vigorous activity at 12 months, and change in physical 
activity from baseline to 12 months were not significantly associated with weight loss with 
the exception of change in vigorous activity, n = 45, r = -.247, p = .088. At baseline, only 
social support for exercise from family was positively, significantly associated with total 
minutes of moderate activity, n = 47, r = .367, p = .009. Change in social support for exercise 
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from family and friends from baseline to 12 months was not significantly associated with 
change in sedentary, light, moderate or vigorous exercise. Social support from friends at 12 
months was associated with total minutes of sedentary activity at 12 months, n = 45, r = -
.353, p = .015, suggesting that higher levels of support from friends for exercise was 
associated with lower levels of sedentary activity. Further, at 12 months, social support from 
friends was positively associated with light activity, r = .327, p = .025. Both family and 
friend support at 12 months was associated with change in sedentary activity (family: r = -
.299, p = .041; friend: r = -.390, p = .007), and friend support was also associated with 
change in light exercise, r = .337, p = .020. Social support from friends or family at 12 
months was not associated with 12 month or change from baseline to 12 month moderate or 
vigorous activity. 
Diet. Participants reported significant decreases in total caloric intake from baseline 
(1758 +/-486) to 12 months (1526+/-457), (t = 2.938, df = 41, p = .005, d = .49); yet, percent 
of calories from total fat did not significantly change. Participants‟ reported total caloric 
intake and percentage of calories from total fat at 12 months and change in each from 
baseline to 12 months were not significantly associated with weight loss. At baseline and at 
12 months, family and friend encouragement and discouragement for healthy eating was not 
associated with participants‟ reported total caloric intake, percentage of calories from total fat 
or change in each from baseline to 12 months. Change in family encouragement for healthy 
eating was negatively associated with change in percent of calories from fat, r = .351, p = 
.029, suggesting that an increase in family support over the course of the intervention was 
associated with a decrease in percent of calories from fat, and vice versa. Change in family 
 80 
 
discouragement and change in friend encouragement and discouragement were not 
significantly associated with change in social support from baseline to 12 months. 
Program Attendance. Out of the 9 possible face-to-face group treatment sessions, 
participants attended an average of 6.14+/-1.7 sessions. Attendance was significantly, 
negatively associated with weight loss, n = 47, r = -.386, p = .006, indicating greater 
attendance was associated with greater weight loss success. Attendance was not associated 
with friend or family support or change in support for eating or exercise, with the exception 
of family discouragement for healthy eating at 12 months, r = .287, p = .046, and change in 
family discouragement for healthy eating from baseline to 12 months, n = 45, r = .313, p = 
.028, suggesting that participants who attended more sessions also experienced greater family 
discouragement for healthy eating. 
Results indicate that even when controlling for other predictors of weight loss 
(change in vigorous physical activity and program attendance), in a regression model (R
2
 = 
38.1%, F (5, 43) = 5.285), p < .001), baseline friend encouragement for healthy eating ( = 
.265, p = .036) and change in friend encouragement for healthy eating ( = -.347, p = .014) 
remained significant predictors of weight loss at 12 months, as shown in Table 4. 
 
Discussion 
The purpose of this study was to examine the trajectory of family and friend support 
for healthy eating and exercise over the course of a weight loss intervention for adolescent 
females to determine if existing social support for healthy eating and exercise at the start of 
the intervention, social support changes over the course of the intervention, and support at the 
end of the intervention were associated with behavior changes and better weight loss 
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outcomes. Findings presented here suggest that a lower level of baseline support from friends 
was associated with weight loss at 12 months. An increase in friend support for healthy 
eating over the course of the intervention, as well as friend support at the end of the program 
was associated with weight loss, and, even when controlling for attendance and exercise, 
friend support remained predictive of weight loss. Family support for exercise at baseline 
showed an association with moderate activity, however support from friends or family was 
not related to moderate or vigorous activity over the course of the intervention or at 12 
months. Friend support for exercise at the end of the program was associated with sedentary 
and light physical activity and changes in each. Changes in support for exercise were not 
associated with reported changes in any type of activity. Finally, friend and family support at 
baseline and 12 months were not associated with reported dietary changes; however, an 
increase in family support was associated with a decrease in reported percentage of calories 
from fat. 
Baseline results are reflective of participants‟ existing network as they begin weight 
loss treatment, and show that family encouragement for healthy eating and family support for 
exercise was higher overall than the levels reported from friends at both baseline and 12 
months, suggesting a continued reliance on family for support over the course of the 
intervention. Family climate, including satisfaction with life and overall family satisfaction, 
can have a powerful influence on treatment effectiveness (White et al., 2004), and the 
developing importance of friends as children move through early and late adolescence does 
not suggest that parents are less influential or provide less support, but rather, friends gain 
prominence as autonomy needs of adolescents begin to be more pronounced. In this study, 
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increases in friend support were associated with weight loss success, whereas support from 
family was not related to weight loss. 
Reported lower levels of baseline friend support may be because overweight youth 
have fewer friends, are more likely to be socially isolated and peripheral to social networks 
than are normal-weight adolescents (Strauss & Pollack, 2003), and are less likely to spend 
time or interact with friends than their thinner peers (Falkner et al., 2001), which puts them at 
a disconnect to peers who are influential in supporting positive diet and physical activity 
behaviors (Kubik et al., 2005; Voorhees et al., 2005). Over the course of the intervention, 
however, participants report increasing levels of friend encouragement for healthy eating and 
friend support for exercise, whereas family support remained constant. The increase in friend 
support may indicate a new establishment or a reconnection to peer groups, and suggests a 
shift in source of support (from solely family to family and friends) over the course of the 
intervention and importance of that support (as it relates to diet, physical activity and weight 
loss).  
The importance of friend support for adolescents is not surprising. Furman & 
Buhrmester (1992) found that 10
th
-graders rated parents somewhat lower than same-sex 
friends on levels of support, compared to younger youth (7
th
 grade and 4
th
 grade) who rated 
parents as most active providers of support and on the same level as friends, respectively 
(Furman & Buhrmester, 1992). Peer relations are central to adolescent‟s healthy social and 
emotional development, and middle adolescence (age 14-16 years) has been defined as a time 
during which adolescents may be most influenced by peers (Steinberg & Morris, 2001). 
The negative association between increases in family discouragement and weight loss 
found in this study is initially surprising, because it suggests that participants who reported 
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an increase in family discouragement also lost more weight, and vice versa. This finding, 
when taken alone, may be reflective of adolescents in the program who are doing well 
perceiving a greater discrepancy between diet and behavior changes they have made, and the 
lack of changes in their familial environment. This study shows that an increase in family 
discouragement over the course of the intervention was significantly associated with an 
increase in friend encouragement, suggesting perhaps participants‟ greater reliance on peers 
when perception of the familial environment was one of insufficiency. 
While the increase in support from friends was associated with weight loss, the 
relationship of support to diet and physical activity was not as clear, since weight loss was 
not associated with changes in weight loss behaviors (diet and physical activity, with the 
exception of vigorous activity). This finding may be measurement error since people lose 
weight by reducing calories and increasing caloric expenditure; however, it does suggest the 
increasing importance of friends over the course of the intervention. For example, an increase 
in family support (rather than absolute amount at baseline and 12 months) was associated 
with dietary changes among participants, which suggests that participants with lower support 
from family at baseline that experienced greater support over the course of the intervention 
were able to make dietary changes. The importance of changes in family support to dietary 
changes, rather than friend support, may be because many adolescents eat meals at home, and 
parents may act as examples for dietary behavior and determine availability within the 
household. 
With respect to physical activity, there was a shift from the sole importance of family 
support for exercise at baseline to both family and friend support at 12 months. These 
findings contribute to the often inconsistent association between family and friend support 
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and physical activity among adolescents and young adults found in previous studies (J. F. 
Sallis, Prochaska, & Taylor, 2000; Okun et al., 2003; Voorhees et al., 2005), but may also 
reflect the growing importance of peers as participants engage in healthier weight loss 
behaviors over the course of the intervention. Parents may be more likely to provide the types 
of support related to the food environment, such as purchasing lower fat foods, rather than 
finding time to exercise with their teen, change their schedule to exercise with their teen or 
plan activities around their teens‟ exercise (as measured by the social support questionnaire). 
Previous studies showed social support from friends to be a powerful motivator for 
adolescent eating behaviors (Backman, Haddad, Lee, Johnston, & Hodgkin, 2002; Contento, 
Williams, Michela, & Franklin, 2006) and weight control (Neumark-Sztainer et al., 2003). 
One explanation for this influence is that support from friends for healthy eating and physical 
activity may encourage individual behavior modification (Cohen, 1988) above and beyond 
the support provided from family, given the amount of time and value teens place on peer 
relationships at this developmental stage. Despite a lack of association between the social 
support behaviors and the measures of diet in this study, it is hypothesized that measurement 
error in dietary measurement might contribute to this finding. Future studies investigating 
this relationship might consider using 24-hour recalls or other dietary intake metrics 
including food groups that peers might be likely to influence (i.e. high fat foods, snacks, 
desserts).  
Implications 
The clinical implications of these findings suggest that weight loss interventions 
might consider including strategies to elicit or explicitly create and promote social support 
for healthy eating from peers to the toolkit of effective practices for adolescents. The current 
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study has several strengths. It is a prospective longitudinal study where types and change in 
social support that predict weight loss success in a large sample were studied, rather than 
using a cross-sectional sample of normal and overweight youth who are not enrolled in a 
weight loss program; a reliable and valid and reliable measure of social support was used to 
collect data; and the sample size was adequate to detect differences between family and 
friend support. 
This study also has limitations. Because participants were not randomized to 
intervention groups to create and test social support, this study was only able to examine the 
role of existing support in participants‟ network and its association with weight loss; 
therefore, no causal inferences can be drawn. Further, while weight was objectively 
measured, other instruments were self-report questionnaires; therefore, there may have been 
a self-report bias among the participants. Finally, this study examined behavioral mediators 
but did not measure other potential mediators of the relationship between social support and 
weight loss such as self-efficacy, attitude, motivation, and environmental constraints. 
Further, a statistical mediation analysis to determine if key weight loss behaviors mediate the 
relationship between social support and weight loss could not be performed as such an 
analysis requires that both the behaviors and social support are related to weight loss; those 
conditions were not met in this study.      
Nevertheless, this study highlights the association of peer encouragement for healthy 
eating and better weight loss over 1 year in a sample of overweight adolescent girls. Since 
health behaviors are complex and multiply determined, increasing social support for healthy 
eating and exercise may be one way to assist and reinforce weight loss-related behavior 
change.  Future studies should investigate this assertion in a randomized trial.  
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Table 1: Demographic and Anthropometric Characteristics of the 
65 EnerG Participants at Baseline 
 
Characteristics 
I-CBT and CBT 
Groups 
Combined 
Age, mean (SD), yrs 15.6 (1.0) 
Height, mean (SD), in 64.0 (2.4) 
Weight, mean (SD), lbs 186.8 (22.0) 
Median Body Mass Index (kg/m
2
) 32.4 
% Overweight,
 
mean (SD) 59.1 (14.6) 
Ethnicity, n (%)  
   White  48 (75.0) 
   Black  5 (7.8) 
   Asian 1 (1.6) 
   Hispanic 9 (14.1) 
   Multiracial 1 (1.5) 
   Not Reported (not included in 
total %) 
1 (1.5) 
 
Table 2: Social Support Mean Values for Diet and Exercise from Baseline and 12 
Months by Type of Support (n=49) 
 
Type of Social 
Support 
Baseline 
Mean (SD) 
12 Months 
Mean (SD) 
Difference (95% CI) 
Within 
group p-
value 
Family 
encouragement for 
healthy eating 
16.3 (5.1) 16.3 (5.3) 0.81 (-1.7 to 1.9) .928 
Family 
discouragement for 
healthy eating 
12.0 (5.2) 11.5 (4.2) -0.49 (-1.1 to 2.1) .534 
Friend 
Encouragement for 
healthy eating 
8.5 (3.9) 10.0 (4.7) 1.57 (-3.2 to .05) .057 
Friend 
discouragement for 
healthy eating 
11.9 (4.3) 11.8 (4.5) -0.12 (-1.3 to 1.5) .863 
Family support for 
exercise
a
 
25.0 (9.4) 23.1 (10.8) -1.6 (-1.3 to 4.5) .274 
Friend support for 
exercise
a
 
18.1 (7.0) 20.7 (8.7) 2.5 (-5.1 to .15) .064 
a
 n=47  
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Table 3: Simultaneous Multiple Regression Analysis Summary for Social Support 
Predicting Weigh Loss (n=49) 
 
Variable B SEB ᵝ 
Baseline Friend Encouragement .958 .418   .277* 
Change in Friend Encouragement 0_12 -1.149 .379     -.400** 
Change in Family Discouragement 0_12 -.698 .444 -.208 
Constant -14.745 3.990  
Note. R
2
 = .345; F(3,45) = 7.90, p < .001 
* p < 0.05; ** p< 0.01 
 
 
Table 4: Simultaneous Multiple Regression Analysis Summary for Social Support and 
Weight Loss Variables (Physical Activity, Adherence) Predicting Weigh Loss (n=49) 
 
Variable B SEB ᵝ 
Baseline Friend Encouragement .918 .423   .265* 
Change in Friend Encouragement 0_12 -.997 .390     -.347** 
Change in Family Discouragement 0_12 -.525 .462 -.156 
Change in Vigorous Physical Activity -1.683 1.100 -.210 
Face-to-Face Group Attendance .036 .050 .092 
Constant -4.499 8.056  
Note. R
2
 = .381; F(5,43) = 5.29, p < .001 
* p < 0.05; ** p< 0.01 
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CHAPTER IV 
A RANDOMIZED CONTROLLED TRIAL EXAMINING PEER SUPPORT SKILLS 
TRAINING AND BEHAVIORAL WEIGHT LOSS TREATMENT FOR OVERWEIGHT 
ADOLESCENT FEMALES 
 
Abstract 
Behavioral weight loss programs for overweight and obese adolescents have shown mixed 
results when compared with the well-established, long-term evidence for weight loss 
treatment among children and adults. Peer support has been shown to impact diet and 
physical activity among adolescents, yet it remains largely unexplored in the area of weight 
loss. The purpose of this study was test the effects of an enhanced social- and peer-support 
weight loss intervention on perceived support and weight loss among a group of overweight 
adolescent females. Forty-one participants were randomly assigned to a 4-month (8-session) 
face-to-face cognitive-behavioral weight loss program (CB) or a cognitive-behavioral 
program enhanced with peer support skills training (CB+SS). Results show a between-groups 
difference on friend encouragement for healthy eating (F(1,33) = 9.16, p = .005) and friend 
support for exercise (F(1,33) = 5.69, p =.023). Both groups scored high on group cohesion 
and weight loss group climate, but the CB+SS group scored significantly higher on social 
group integration. Within the CB+SS group, there was a significant mean increase from 4 
weeks to 16 weeks in support from weight loss group peers (t (18) = -2.57, p = .019, d = .47), 
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suggesting a continued increase in support among group members over the course of the 
intervention, even as face-to-face meetings were less frequent. Participants lost an average of 
6.4 pounds (SD: 7.65) with a range from -30.0 to 7.2 lbs; however, weight loss did not differ 
by treatment group (F(1,33) = .135, p = .716). Overall session attendance was high for both 
groups (mean: 7.72; SD: .74) and significantly associated with weight loss. Adherence to the 
CB+SS peer support component was low (4.3±4.0 of 13 chats; 11.8±11.0 of 45 check-ins); 
yet, participants in the highest tertile of adherence lost significantly more weight from Week 
4 to Week 16 than the lower two tertiles (F(2,16) = 3.591, p = .051), suggesting that as 
meeting frequency decreased, outside contact with group members was important for 
continued success in the program. Participation in the peer support component was not 
associated with increased weight loss or perceived higher levels of support. Little is known 
about how peer-to-peer support can be created in a weight loss group treatment program. 
Findings suggest that general and weight-loss specific peer support in a weight loss program 
can be successfully created and that group integration can be enhanced through specific peer 
support strategies. Creating peer-to-peer support within the context of a weight loss 
intervention may be beneficial to supplement what currently exists in weight loss treatment 
programs, especially during the maintenance phase. 
 
. 
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Introduction 
Behavioral weight loss interventions as a treatment for adolescent overweight have 
received the greatest empirical support (Summerbell et al., 2003) and those involving 
comprehensive, structured programs addressing nutrition, physical activity and behavioral 
skills appear to be most efficacious (Kelly & Melnyk, 2008). However, several behavioral 
weight loss interventions for adolescents have shown mixed or modest results (Boon & 
Clydesdale, 2005; Jelalian & Saelens, 1999; Kelly & Melnyk, 2008; Thomas, 2006; Whitlock 
et al., 2008), and when compared to the well-established, long term evidence for weight loss 
treatment among children and adults (Diabetes Prevention Program Research Group, 2009; 
Epstein et al., 1994), behavioral weight loss interventions for adolescents are understudied 
and warrant continued investigation. 
In a review of the most effective intervention components in behavioral treatment for 
adolescent obesity, Robinson (1999) notes the gap in understanding related to group 
treatment programs and advocates for the facilitation of improved social skills and peer 
relationships (Robinson, 1999b). Social support has been shown to affect both sides of the 
energy balance equation, yet it remains largely unexplored in the area of weight loss. 
Adolescent girls who have more physically active friends report higher levels of physical 
activity themselves (Voorhees et al., 2005) and social support from friends, family, and 
teachers increases likelihood of eating healthy foods (Kubik et al., 2005). Given that 
overweight youth have fewer friends, and are more likely to be socially isolated and 
peripheral to social networks than normal-weight adolescents (Strauss & Pollack, 2003), they 
may get less support compared to their normal-weight counterparts. When stressors arise, as 
when trying to lose weight, a stable social support network may buffer the effects of such 
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stress and provide the help that adolescents need to succeed; therefore, building support from 
weight loss group peers may be an important area to explore for adolescent weight loss 
success.  
Because peer support for weight loss has not been isolated and adequately tested in a 
weight loss intervention context, the primary aim of the current study was to test the effects 
of an enhanced social- and peer-support weight loss intervention on perceived support among 
a group of overweight adolescent females. A secondary aim examined whether or not 
enhancing peer support led to improved weight loss outcomes. 
 
Methods 
Participants 
 Participants were recruited during the summer of 2010 through pediatric clinics, non-
profit organizations, local gyms, churches, summer camps, and through flyers, radio, 
television and Facebook advertisements. Eligible girls were between 13-17 years of age, 30-
130% overweight (based on Body Mass Index (BMI) for age and gender), demonstrated 
English-speaking ability, and had access to a computer and an internet connection at home. 
Exclusion criteria included: Type I or II diabetes (unless managed by diet and exercise), 
thyroid conditions, neurological conditions, physical disability, joint/arthritis problems, or 
asthma (unless approved by an M.D) and other conditions that precluded diet modification, 
weight loss or physical activity; current treatment for a psychiatric disorder, or if at the time 
of recruitment the Youth Pediatric Symptom Checklist (YPSC) score indicated that further 
evaluation was necessary; parental disclosure of a suspected eating disorder; intention to 
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relocate within the 4-month study duration; or a weight loss of 5lbs or more in the previous 6 
months. 
Design and Procedures 
 This study was a randomized controlled intervention trial (RCT) to compare a 
standard face-to-face weight loss program using a cognitive-behavioral approach (CB) to a 
cognitive-behavioral approach enhanced with peer support skills training (CB+SS). 
Parents/Guardians who responded to the study advertisements were screened for their 
adolescents‟ initial eligibility over the telephone after verbal consent was obtained. If initial 
criteria were met, parents and their teen were invited to attend an in-person orientation 
meeting where written informed assent and consent were obtained from adolescents and 
parents/guardians in compliance with the Public Health-Nursing Institutional Review Board 
at the University of North Carolina. Adolescents were randomly assigned to a treatment 
group upon completion of baseline assessments.  
Intervention 
Common treatment components. Both groups included the same weight loss content, 
which was adapted from the EnerG trial for adolescent girls (Tate et al, in preparation) and 
was comprised of nutrition and physical activity education (energy balance, food labels, 
portion sizes, exercise guidelines), behavior skills (self-monitoring, goal setting, stimulus 
control, behavioral substitution, relapse prevention) and cognitive approaches (problem 
solving, cognitive restructuring) ((Fabricatore, 2007)).  To ensure the educational component 
was the same in each group, research assistants blind to treatment condition observed all 
sessions and coded content using a treatment fidelity checklist.  There were no differences by 
treatment group in weight loss content (100% agreement); however, the extent to which the 
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GTP discussed how peer support can help with weight loss and how teens can work with 
others in the group to support one another significantly differed by treatment group  (t (30) = 
5.38, p = .000, d > 1.0). 
Participants were asked to self-monitor their dietary intake, and were given a 
balanced deficit diet goal of 1200-1800 calories, depending on their height and weight. The 
exercise recommendation was participants‟ current amount of physical activity plus 15 
minutes, gradually increasing to encourage adolescents to participate in at least 60 minutes or 
more of moderate to vigorous physical activity per day as outlined by U.S. Department of 
Health and Human Services 2008 Physical Activity Guidelines for Americans 
(http://www.health.gov/paguidelines/).  
The intervention was 16 weeks, with 8 face-to-face meetings held weekly for the first 
month, biweekly for the second month, and monthly for the final two months. Each group 
meeting was 1.5 hours long and led by a trained weight loss interventionist or Group 
Treatment Provider (GTP).  Parents/guardians attended 3 meetings held concurrently to the 
teen meeting in a separate room during Weeks 1, 4, and 16. Parent sessions included 
information about how to manage expectations for the program, how to help their teen in 
planning meals, helpful and unhelpful parent and family behaviors related to weight loss, and 
how to continue to assist their daughter‟s weight loss or maintenance efforts after the 
program ended.   
CB Group. The main difference between the two groups was the content of the 
second half of the face-to-face session. The CB group participated in a group-based activity 
that reinforced the educational or behavioral content of the session, thereby modeling 
existing weight loss intervention programs for adolescents. The CB group activity minimized 
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but did not discourage peer-to-peer interaction in favor of whole group participation. For 
example, the CB group worked through a fast food quiz individually and discussed their 
results as a group to build on the session topic of dining out at restaurants. The CB also 
participated in a group exercise session during the lesson on physical activity.  
CB+SS Group. During the second half of the face-to-face session the CB+SS group 
focused on interaction between the teens as they learned and practiced core peer support 
skills (giving feedback, attending, listening, responding, and questioning (Cowie & Wallace, 
2000) that were developed, tested and showed improvement in peer support for healthy 
eating in a pilot study (unpublished data). Six adolescent females participated in a 4-week 
pilot study that tested the peer support skills using both phone and online modes for support. 
Friend encouragement increased from baseline (8.0+/-2.1) to 4 weeks (12.4+/-7.5). The 
support component created for this study included skill development and practice within the 
sessions so that teens could learn the skills necessary to support one another in-between the 
face-to-face sessions.  
The support component in the CB+SS group included additional weight loss support 
for each teen from the group treatment provider and other group members both outside and 
within the group. Each teen was randomly paired with another member of her weight loss 
group (her “Study Buddy”) between each group session to give and receive support using the 
online social networking site, Facebook. The structured activities for each pair in the sessions 
encouraged the teens to get to know one another, feel comfortable discussing weight-related 
issues and challenges, and practice the skills necessary to support one another.  
In addition to the peer-support practice in the sessions, teens in the CB+SS group 
provided and received support outside of the group sessions through online “Chats” and 
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“Check-Ins” with each other and the group treatment provider. Teens were asked to chat 
online for about 15 minutes with their randomly-assigned and rotating Study Buddy in-
between the group sessions and “check-in” with the GTP during a designated time slot in-
between sessions. Teens were presented with a “Connect It!” contact card that outlined each 
of the questions to be covered in the chat to alleviate any anxiety that the teens may have had 
related to interacting with unfamiliar people in the program.  
In addition to the Chats, participants in the CB+SS group were asked to “check-in” 
with three other teens in the program in-between sessions using the Facebook chat feature. 
Check-Ins were brief chats consisting of three questions that included program-specific 
content as well as content that was not related to weight loss. This was done to help the teens 
find similarities and differences with others aside from the focus of the program and provide 
a structure for teens who may not feel comfortable starting a conversation with others in the 
group. The group treatment provider also participated in weekly check-ins with the teens for 
the remainder of the program. Teens were expected to 1) chat with the GTP each week 
during the program (n=15); 2) chat with their assigned rotating Study Buddy from Week 3 
until the end of the program (n=13); and 3) check-in with their choice of 3 other group 
members each week during the entire program (n=45 possible contacts). Participants could 
check-in with the same three group members over time, but were encouraged to check-in 
with others in their group. “Connect It” in this paper refers to the chat and check in support 
component of the program. 
 
Measures 
Assessments were obtained in person at baseline, 4 and 16 weeks in both groups.  
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Anthropometric measures. Body weight was measured in light clothes, without shoes, 
on a calibrated digital scale (Tanita BWB 800; Tanita Corporation of American, Arlington 
Heights, Illinois).  Height was measured at baseline using a wall mounted stadiometer 
(Perspective Enterprises, Inc., Kalamazoo, MI). Height, weight and age were used to 
calculate body mass index (BMI: kg/m
2
) and percent overweight (actual BMI divided by 
50th percentile for age and gender).  
Social support measures – General and weight loss specific. The social support 
measures capture general support from participants‟ weight loss group peers in the program, 
and specific diet- and exercise-related support. General support was measured using the 
Child and Adolescent Social Support Scale (CASSS). The CASSS is a psychometrically 
sound measure that has been tested on a large, representative sample of 1110 students in 
grades 3rd through 12
th
 and shows high internal consistency reliability (Malecki & Demaray, 
2002). The scale was adapted to measure four types of perceived support from participants‟ 
weight loss group peers: emotional, appraisal, instrumental and informational. The 12-item 
adapted subscale includes a 6-point Likert scale response rating perceived support (1:Never 
to 6:Always; max score =72) and a 3-point Likert scale (1:Not Important to 3:Very 
Important; max score = 36) that rates the importance of that support.  
The Social Support and Eating Habits and Social Support and Exercise 
questionnaires were used to assess family and friend support for healthy eating behaviors and 
exercise ((J. F. Sallis et al., 1987)). The Social Support Scale and Eating Habits scale is a 10-
item eating habits questionnaire designed to measure the influence of friends and family 
during the previous three months. Items 1-5 (max score = 25) measure friend/family 
encouragement (e.g., During the past 3 months, friends/family reminded me not to eat high 
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fat, high calorie foods) while items 6-10 (max score = 25) measure friend/family 
discouragement (e.g., During the past 3 months, friends/family ate high fat or high calorie 
foods in front of me). Both Encouragement and Discouragement subscales show high 
reliability and internal consistency (J. F. Sallis et al., 1987). The Social Support and Exercise 
scale is a 10-item exercise habits questionnaire designed to measure the influence of family 
and friends during the previous three months (e.g., During the past 3 months, friends/family 
offered to exercise with me). Items are summed to generate a total score for exercise 
participation support (max score = 50). Test-retest reliability of the healthy eating and 
exercise scales factors is acceptable (r=0.55 - 0.86) and internal consistencies are high 
(r=0.61 - 0.91) (J. F. Sallis et al., 1987). The “Friends” category included friends the 
participants may have made with others in their treatment group as well as in their pre-
existing social network. 
Treatment group cohesion and climate. Overall group cohesion and interaction 
among members was measured using the 25-item adapted version (Wilson et al., 2008) of the 
90-item Group Environment Scale (Moos, 1986) designed to be used in community-based 
and clinical intervention groups. The items measure a sense of belonging, group structure, 
understanding, encouragement, interaction among members, closeness and friendships. 
Response format for the Intervention Group Environment Scale (IGES) was changed to a 4-
point Likert scale (1: strongly disagree to 4: strongly agree) from a True/False response from 
the original GES. Weight loss specific group climate was measured using an adapted version 
of the Physical Activity Group Environment Questionnaire (PAGEQ) (Estabrooks & Carron, 
2000) The PAGEQ consists of 21 items with four subscales measuring 4 dimensions of 
treatment group dynamics. The Group Integration – Social (0.87) and Individual Attraction to 
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the Group – Social (0.85) were used because they measure the degree of social interaction 
among group members and the importance of the social interaction and contact within the 
group, respectively. Response format is from 1 to 9, very strongly disagree to very strongly 
agree with a maximum score of 36 for the GI-S and 54 for the IAG-S subscales. 
Diet. Dietary intake was assessed using the Block Kids Food Frequency 
Questionnaire 2004 (FFQ) validated for use among children and adolescents age 10-17 years 
(Cullen et al., 2008). When compared with two 24-hour recalls, the Block Kids FFQ has 
shown significant agreement for the two variables that were used to measure diet in this 
study: total energy intake (kcals) and percent of energy from total fat (Cullen et al., 2008). 
Physical activity. An MTI/Actigraph uniaxial accelerometer (formerly called CSA; 
Shalimar, FL) model 7164 was used to objectively measure physical activity (PA) behavior. 
The Actigraph has been found to be a valid measure for quantifying activity levels (Trost et 
al., 1998) and effective for measuring both PA and inactivity in adolescent girls (Treuth et 
al., 2007). The monitor was worn on each participant‟s right hip on a belt snugly around the 
waist during waking hours for 7 consecutive days, including one weekend day, and removed 
during showering, swimming activities and at bedtime. Stored activity counts in 30-second 
epochs were downloaded and transformed into estimates of daily minutes of sedentary/light 
(  3 metabolic equivalents [METs]), moderate (3-5.9 METs) and vigorous PA ( 6 METs) 
and averaged across valid days of monitoring for each participant. Cut-points for minutes 
spent in sedentary/light, moderate, and vigorous activity were calculated using age specific 
prediction equations (P. S. Freedson, Melanson, & Sirard, 1998; Trost et al., 2002) and 
minutes in each type of activity were standardized over the average National Health and 
Nutrition Examination Survey (NHANES) wear time of 14 hours (Troiano et al., 2008). 
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Complete and valid data ( 3 days of 7 h/d of monitoring) was available on 36 participants at 
baseline and on 22 participants at 16 weeks (20 participants had valid data at both time 
points). Missing data due to lost/malfunctioning monitors and compliance with wearing the 
monitors by adolescents at Week 16 was 44 percent.   
Adherence. Adherence to program requirements was derived by 1) summing up the 
number of food records (diaries) turned in by participants for feedback (maximum=15), and 
2) totaling the number of face-to-face sessions attended by participants (maximum=8). 
Adherence to the social and peer support component for participants in the CB+SS group was 
based on the number of Check-Ins and Chats completed with group members. 
Psychosocial functioning (self esteem, self perception, depression) and problem-
solving skills. Self esteem was measured using the Rosenberg Self-Esteem Scale (RSE), 
which is a 10-item measure of global self-esteem for use among adolescents (Rosenberg, 
1979; Rosenberg, 1989). Self-perception was measured using a revised version of the Self 
Perception Profile for Adolescents (SPPA) that examines eight domains; however, the social 
acceptance and self-worth subscales are reported in this study (Harter, 1988; Wichstraum, 
1995). The revised version simplified the question format and scale and found that it had 
substantially better reliability and validity than the original version (Wichstraum, 1995). 
Depression was measured using the Center for Epidemiological Studies Depression Scale 
(CES-D) (Radloff, 1977). The CES-D Scale is a 20-item self-report scale designed to 
measure current depressive symptomatology among the general population, and has adequate 
internal consistency for use among junior (alpha = 0.85) and high school (alpha = 0.86) 
students (Radloff, 1991). The Problem Solving Inventory (PSI) assessed participants‟ 
perception of their problem-solving behaviors and attitudes (Heppner & Petersen, 1982). The 
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total score can be used as a general index of problem solving perception. Alphas range from 
0.72 to 0.85 on the subscales and 0.90 for the total measure.  
  
Statistical analysis 
 Data were double-entered for verification and were analyzed using IBM Statistical 
Package for the Social Sciences 19.0 (SPSS: Chicago, IL) and Statistical Analysis Systems 
9.2 (SAS Institute, Cary, NC). All statistical tests were 2-sided and with nominal α set at 
0.05. Statistical tests were conducted using an intent-to-treat analysis, with baseline data 
carried forward to replace missing values, and a completers analysis, which included 
participants who had a baseline and 16-week weight measure and attended at least 50% of 
treatment sessions (4 or more group sessions;  n=36). Only results from the completers 
analysis are included here, as there were no differences between the ITT and completer 
samples. 
Total energy intake from the Block Kids FFQ was positively skewed and best fit a 
log-normal distribution. The natural log nutrient intake values were used in the analysis, 
while untransformed median and inter-quartile ranges are presented in the table. The 
percentage of energy from fat was normally distributed so a transformation was not 
necessary. Participants who reported <500 or >5000 calories per day were excluded (Willett, 
1998). 
Baseline differences between the CB and CB+SS groups were assessed using Chi-
square and t tests, and within group change was assessed using paired-samples t tests. 
Primary between-group differences from baseline to 16 weeks were tested using analysis of 
covariance (ANCOVAs), with baseline values of the dependent variable(s) included as 
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covariates. Change scores for percent overweight, diet, physical activity, social support, 
cohesion and climate measures were calculated by subtracting baseline values from 4-week 
and 16-week values. ANOVAs were used to examine mean differences by treatment group 
on group cohesion and climate measures at 4 weeks and 16 weeks. Pearson‟s product-
moment correlations were used to examine the relationships between Connect It participation 
in the CB+SS group and weight loss. The Connect It adherence sample comparing three 
groups was assessed using a One-way analysis of variance (ANOVA). 
  With a total sample size of 32 participants, we had 80% power to detect a 4-point 
mean difference in friend encouragement for healthy eating between two groups with a (two-
sided) alpha of .05 (Tate et al, in preparation). 
 
Results 
The sample (n=41) was 15.2 years, mean BMI = 34.6 and 58.5% white. Table 1 
summarizes the baseline characteristics of the sample by treatment group. Randomization 
distributed near equal proportions of adolescents in each group by age, weight status, 
race/ethnicity and grade, as there were no significant differences in baseline values between 
groups.  
Of the 41 participants randomized to group interventions, 36 (89%) completed (17 
CB and 19 CB+SS) at least 4 sessions and had weight data at Week 16. Of the 5 participants 
who dropped out of the intervention, three dropped out within the first month, and two 
dropped out after Week 8. Drop-outs cited health issues, time commitment required for 
participation, relocation, and transportation difficulties as reasons for study discontinuation, 
as shown in Figure 1. Non-completers did not differ from completers on baseline absolute 
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weight, BMI, percent overweight, race/ethnicity, treatment group, grade or depression level 
(as measured by the Center for Epidemiological Studies Depression Scale, CES-D)(Radloff, 
1977). Non-completers were younger (C: 15.36 (1.4); NC: 14.00 (1.4); p = .051), and 
reported significantly higher levels of family support for exercise (p = .043) and lower levels 
of family discouragement for healthy eating at baseline than completers (p = .035).    
 
Friend and family support 
Table 2 shows the primary outcome results for the 36 study completers. Friend and 
family support for healthy eating and exercise were similar between groups at baseline. The 
ANCOVAs assessing social support at 16 weeks (controlling for baseline) showed a 
significant difference in friend encouragement for healthy eating (F(1,33) = 9.16, p = .005) 
and friend support for exercise (F(1,33) = 5.69, p =.023) between groups such that the 
CB+SS group showed significantly more friend encouragement for healthy eating and friend 
support for exercise compared with the CB group.  
There was not a significant difference between groups in support from weight loss 
group peers (4W: F(1,34) = .641, p = .616; 16W: F(1,34) = .046, p = .133) as measured by 
the CASSS, and ratings of support importance from weight loss group peers at either time 
point (4W: F(1,34) = 5.708, p = .255; 16W: F(1,33) = .645, p = .062); however, importance 
ratings at 16 weeks trended toward significant with the CB+SS group rating the support of 
group members, on average, 4.5 points higher than the CB group. In fact, CASSS scores 
were higher, on average, in the CB+SS group for support and support importance at 4 and 16 
weeks. Within the CB+SS group, there was a significant mean increase from 4 weeks to 16 
weeks in support from weight loss group peers (t (18) = -2.57, p = .019, d = .47), suggesting 
 103 
 
a continued increase in support among group members over the course of the intervention. 
On average, the CB+SS group rated the importance of emotional (p = .07), appraisal (p = .07 
and instrumental (p = .08) support about 1.2 points higher than the CB group.  
 
Treatment group support 
Group cohesion, implementation and interaction (IGES: Overall) and weight loss 
group social climate (PAGEQ, Group integration and attraction to the group) were measured 
at 4 and 16 weeks. Out of a maximum score possible of 100 points, both the CB+SS and CB 
groups scored relatively high on this measure at Week 4 (CB+SS: mean = 84.89; CB: 
mean=88.35) and Week 16 (CB+SS: mean = 89.26; CB: mean = 86.35). There was not a 
significant difference between groups at either time point (4W: F(1,34) = 1.416, p = .242; 
16W: F(1,34) = 1.035, p = .316); however, within the CB+SS group, there was a significant 
mean increase from 4 weeks to 16 weeks (t (18) = -2.56, p = .020, d = .50) suggesting a 
continued increase in group cohesion and interaction among group members at a time when 
face-to-face meeting frequency decreased among both groups.  
The PAGEQ Group Integration – Social subscale measured the level of social 
interaction among participants, both online and outside of the group. Average score was 
significantly higher in the CB+SS group than the CB group at Week 4 (F(1,34) = 19.268, p = 
.000) and Week 16 (F(1,34) = 34.245, p = .000). The Individual Attractions to the Group – 
Social subscale (maximum score = 54) measured the enjoyment and importance of the social 
interactions among group members. While mean levels by group were higher in the CB+SS 
group, there was not a statistically significant difference between groups at Week 4 (p = .201, 
d = .57) or Week 16 (p = .120, d = .67). 
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Weight loss and related behaviors 
Weight Loss. Change in percent overweight at 16 weeks controlling for baseline was 
non-significant by treatment group (F(1,33) = .135, p = .716). Participants lost an average of 
6.4 pounds (SD: 7.65) with a range from -30.0 to 7.2 lbs. Among those who lost any weight 
(n=29), the mean (SD) of weight loss was -8.92 (6.2) and mean change in percent overweight 
was -8.43 (4.7). Groups did not differ on the percentage of participants who lost any weight, 
3% or 5% of their initial body weight. When examined overall and by treatment group, social 
support variables (friend/family support for healthy eating/exercise, group member support) 
were not associated with weight loss.  
 Diet. There were no significant differences within or between groups for energy 
intake or percent of energy from fat. Change in kcals and percent of kilocalories from total 
fat were not associated with weight loss (r(33) = -.179, p = .318; r(33) = -.249, p = .162).   
 Physical Activity (PA). Total amount of valid data did not differ by treatment group 
(
2
 = .139, df = 1, N = 36, p = .709), and Mean (SD) accelerometer wear time in hours did 
not differ by treatment group at baseline (11.7 (1.3)) or 16 weeks (10.8 (1.6)). Although not 
significant, within groups, average minutes per day spent in moderate and vigorous physical 
activity (MVPA) decreased from baseline to 16 weeks for the CB+SS group and increased 
for the CB group, which resulted in a between-groups difference at 16 Weeks that 
approached significance (F(1,17) = 4.073, p = .060, partial eta
2
 = .19). There was not a 
between-groups difference in sedentary/light activity per day (F(1,17) = 1.447, p = .245, 
partial eta
2
 = .08), however, the CB group significantly decreased mean level of 
sedentary/light PA from baseline to 16 weeks (t (10) = -3.53, p = .01, d = .97). Change in 
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light/sedentary and MVPA was not correlated with change in percent overweight in either 
treatment group, and social support for exercise from family and friends at 4 weeks and 16 
weeks was not significantly associated with PA at baseline or 16 weeks.    
 Attendance and Self-Monitoring. Overall attendance at the 8 group sessions was high 
(mean: 7.72; SD: .74) and did not vary by treatment group. Self-monitoring, as measured by 
paper and pencil food diaries turned in for feedback, was low and did not vary by treatment 
group, with participants overall turning in an average of 8.7 (4.7) diaries out of 15 possible. 
Session attendance and self-monitoring were significantly associated with weight loss 
overall: (r(36) = -.331, p = .049; r(36) = -.436, p = .008). 
 Psychosocial functioning (self esteem, self perception, depression) and problem-
solving skills. Treatment groups did not differ at 16 weeks on their level of self-esteem, self-
perception, depression or problem-solving ability, when controlling for baseline, as shown in 
Table 3. Further, there were no statistically significant within-group changes in each measure 
from baseline to 16 weeks.   
 
Adherence to “Connect It” support component 
The Connect It component consisted of chats and check-ins. Participants randomized 
into the CB+SS group were expected to “Chat” online with the GTP and their randomly 
assigned Study Buddies and “Check-In” (shorter online chats) with the GTP and other group 
members using the social-networking site Facebook; however, adherence to this component 
was minimal, as shown in Table 4. While all 19 participants chatted with the GTP during the 
first two weeks of the program, only 32% (6/19) chatted or checked-in with the GTP at least 
10 times over the course of the intervention. With respect to interaction with other group 
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members, 53% percent of participants (10/19) checked in with group members 8 or fewer 
times over the course of the 16 weeks (median check ins: 8.0) out of a possible 45 check-in 
opportunities. Absolute number of online contacts with the GTP and check-ins with group 
members were not associated with weight loss. 
Completion of the required Study Buddy chats was very low among participants. 
Four participants (21%) reported that they did not do any of the chats with their Study Buddy 
over the course of 13 weeks. Forty-seven percent of participants (9/19) did 4-12 chats with 
their assigned Study Buddy. Total number of chats completed showed a significant negative 
correlation with weight loss suggesting that participants who chatted with more Study 
Buddies over the course of the intervention lost more weight:  r(17) = -.525, p = .021. When 
Study Buddy chats and check-ins were combined, participants in the highest tertile of 
adherence lost significantly more weight from Week 4 to Week 16 than the lower two tertiles 
(F(2,16) = 3.591, p = .051), suggesting that as meeting frequency decreased, outside contact 
with group members was important for continued success in the program. Tertiles did not 
differ by feelings of group support or friend support for healthy eating or exercise, suggesting 
that all participants in the CB+SS group felt increased support, but only those who 
participated in the additional online Connect It component (chats and check-ins) lost 
significantly more weight. 
 
Discussion 
The purpose of this study was to determine if the methods and strategies applied in an 
enhanced social- and peer-support weight loss intervention increased perceived social 
support among a group of overweight adolescent females, and produced better weight loss 
outcomes. The treatment significantly increased perception of specific (diet and exercise) 
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support among participants in the CB+SS group over the course of the intervention compared 
to the CB group. The treatment group also experienced higher levels of group integration 
compared to the CB group. Despite the differences in support between groups, increased 
perception of support was not related to improved psychosocial outcomes or greater weight 
loss. Consistent with a number of adult weight loss studies (Kumanyika et al., 2009; Wadden 
et al., 2009), we found that attendance at group sessions and self-monitoring was important 
for weight loss.  
To the best of our knowledge, only one randomized trial has manipulated a type of 
social support and examined support and weight loss among adolescents. In a study with 
overweight adolescents (Jelalian et al., 2006), social support was conceptualized and 
operationalized as a peer-based adventure therapy module and was added to a cognitive 
behavioral therapy-based (CBT) weight management program. While the program did not 
specifically teach participants skills for supporting one another in weight loss, the adventure 
therapy was designed to develop general social skills, problem solving abilities and self-
confidence which could lead to weight changes and better self-esteem. Results showed that 
the program was successful and adolescents lost weight overall and improved global self-
concept; however, there were no changes over time or by group on social support, and 
treatment groups did not significantly differ on weight loss outcomes. Since neither social 
support nor weight loss differed by group, it was unclear whether social support might 
enhance weight loss outcomes if it were increased and additional contact time could be spent 
developing support skills or used to extend the duration of intervention. Social support may 
have also enhanced weight loss outcomes if it were measured differently, focusing on social 
support for healthy eating or problem solving, for example. 
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The current study differed from previous work because the skills and procedures 
necessary for participants to support one another online in-between the group sessions were 
very specific. These skills were practiced in the group sessions and increased perception of 
support and group integration overall. However, very few participants practiced these skills 
in-between sessions online as part of the online chat component of the intervention. These 
findings are similar to previous studies with teens showing reduced use of online weight loss 
resources over time (Tate et al., in preparation; Williamson et al., 2006). To address this, our 
online support component was delivered through Facebook, a social networking site that all 
of the participants were familiar with (all participants had accounts prior to starting the 
study). Even though the adolescents had accounts, chat participation may have been 
hampered by Facebook group and chat functionality. Many participants could not discern 
when others were online and available to chat until the end of the intervention when 
Facebook modified the groups feature. In addition to online limitations, adolescent 
availability to chat varied because of school functions, sports participation and work 
responsibilities. Participants who were able to circumvent such challenges and complete the 
peer chats lost significantly more weight than others in their group who did not complete the 
chats.  However, it cannot be discerned if the highly compliant teens were more motivated to 
chat with others because of their weight loss success or if the peer chats produced better 
weight loss. 
In social support and weight loss studies among adults, participants are often enrolled 
with a member (or members) of their naturally occurring social network, such as a spouse, 
friends or family members, and results show that participants with support fare better than 
those without support (Black et al., 1990; Wing & Jeffery, 1999). Because overweight 
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adolescents are more likely to have fewer friends and feel more socially isolated and 
peripheral to social networks than normal-weight adolescents (Strauss & Pollack, 2003) they 
may have a less supportive or smaller naturally occurring social network. Further, naturally 
occurring social networks for teens may shift given the lifespan of teen friendships. For these 
reasons, this study sought to expand participants‟ current social network of support with 
teens also interested in weight loss rather than enhance their existing social network. 
When quantity of support was examined experimentally, adults recruited with 
family/friends and randomized into a low versus high support condition lost similar amounts 
of weight, and were successful when, and only when, friends and family fully participated 
and also lost weight (Kumanyika et al., 2009). In this study, to prevent teens from being 
paired with a support person who was not successful, we randomly assigned each participant 
a new Study Buddy at each session. This strategy of pairing a participant with a new Study 
Buddy increased her chances of being paired with a participant who was losing weight, 
thereby increasing her own chances of weight loss success. This strategy, for adolescents, of 
being paired with rotating Study Buddies rather than with just one or two others, encouraged 
them to get to know everyone in the group and was aimed at garnering support related to diet 
and physical activity overall. It is possible that it may not have been enough to allow 
participants to feel strongly and generally supported by one or more group members, as 
evidenced by a non-significant between groups difference in general support as measured by 
the CASSS.  
In this study, participants in each group demonstrated significant weight loss of about 
6.4 lbs (2.9 kg) over 16 weeks, which is similar to previous short-term weight loss studies for 
adolescents (Balagopal et al., 2005; Brownell et al., 1983; Emes et al., 1990; Wadden et al., 
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1990; Williamson et al., 2006; Savoye et al., 2007).  In the current study, there were no 
differences between groups, despite increased social support from friends in the CB+SS 
group.  If increased support does not lead to increased weight loss during initial treatment, as 
shown in the current study, there is evidence from the adult literature that peer support may 
gain importance during weight loss maintenance. Adults who were assigned to a peer support 
group at the conclusion of a behavioral weight loss program and who used the suggested peer 
support strategies of monitoring each other's weight, praise to encourage weight 
loss/maintenance and group problem solving when an individual was experiencing 
difficulties with weight loss/maintenance had better outcomes compared to those assigned to 
a no-treatment maintenance control group (Perri et al., 1986). It may be that during the initial 
treatment program support provided by the frequent group sessions is enough to produce 
significant weight loss, and it may be that increased social support from group members 
gains importance when meetings are less frequent. 
The current study has several strengths. We conducted a randomized controlled trial 
that was matched for time during sessions between treatment groups, and we isolated and 
tested the social and peer support component. Our sample included diversity by 
race/ethnicity and age, and used an objective measure of weight loss and several reliable and 
valid measures of social support. 
There are several limitations of the present study that need to be addressed. Because 
weight loss is a sensitive issue and type of support needed may differ by gender (Gruber, 
2008; Kelsey et al., 1997; J. F. Sallis et al., 1999), the current study was conducted with 
females only; therefore, we cannot generalize our findings to adolescent males. This study 
compared two treatment groups and did not contain a no-treatment control group. While it is 
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possible that participants may have lost weight on their own, data from adolescent weight 
loss studies with no- or low-treatment (e.g., handouts) control groups suggest that overweight 
adolescents actually gain weight when denied treatment (Balagopal et al., 2005; Doyle et al., 
2008; Johnston et al., 2007; Melnyk et al., 2007; Saelens et al., 2002).  
Self-report on measures may have resulted in a social desirability bias among 
participants. Accelerometer wear time and non-compliance produced few valid cases of data 
from which to measure objective physical activity. The CB group may have had a weight loss 
advantage; diet and physical activity concepts and cognitive/ behavioral strategies were 
reinforced in the CB group during the time the CB+SS group was role-playing and practicing 
elements of support. Onsite exercise for one of the sessions may have also helped the CB 
group develop group cohesion. And finally, adequate power to detect differences in weight, 
diet, physical activity and other psychosocial measures was limited, given the small sample 
size. We did, however, have adequate sample size to test the primary outcomes of the study. 
Little is known about how peer-to-peer support can be created in a weight loss group 
treatment program. Our findings suggest that general and weight-loss specific peer support in 
a weight loss program can be successfully created and that group cohesion can be enhanced 
through specific peer support skills training. Creating peer-to-peer support within the context 
of a weight loss intervention may be beneficial to supplement what currently exists in weight 
loss treatment programs, especially during the maintenance phase. Social support, and peer 
support, may also provide a lower cost way to help youth feel connected to others who are 
experiencing the same challenges with losing weight.  While peer support did not enhance 
weight loss in this initial trial, future research on the use of peer support in weight loss 
interventions for adolescents is needed in order to understand how much support is needed 
 112 
 
(weekly, daily contact), the best medium in which to create peer support (face-to-face, online 
through social networking sites, email, twitter, text messaging), when support is important 
and necessary (during the first month of treatment, maintenance), who should provide the 
support (existing network of friends, group members, family) and how to best enhance 
support so that it improves weight loss outcomes or weight loss maintenance. Future studies 
may also measure not only perceived support received, but also support provided to 
understand the totality of social support effects. 
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Figure 1. Participant flowchart. [CONSORT] 
 
 
 
  
Assessed for eligibility (n=102) 
Excluded (n=61) 
     Did not meet inclusion criteria   
(n=25) 
Teen /Parent decided not to 
participate  (n=15; n=6) 
 
    No show to orientation (n=15) 
Enrollment 
Randomized 
Allocated to CB (n=18) 
 Received allocated intervention 
(n= 17) 
 Did not receive/ discontinued 
allocated intervention (n=1) 
o Health issues(1) 
Allocated to CB+SS (n=23) 
 Received allocated intervention 
(n= 19) 
 Did not receive/ discontinued 
allocated intervention (n=4) 
o Moved out of area (1) 
o Time commitment (2) 
o Transportation (1) 
Allocation 
Analysis 
Analyzed (n=17) 
 Excluded from analysis 
(n=1) 
Analyzed (n=19) 
 Excluded from analysis 
(n=4) 
 114 
 
Table 1: Baseline demographic characteristics of the 41 study sample participants 
 Intervention: CB+SS 
(n=23) 
Control: CB 
(n=18) 
Total 
(n=41) 
Age, y, mean (SD) 15.3 (1.5) 15.1 (1.5) 15.2 (1.5) 
    
BMI, mean (SD) 33.8 (4.5) 35.6 (6.0) 34.6 (5.2) 
% Overweight, mean (SD) 66.4 (20.3) 76.8 (28.7) 71.0 (24.5) 
Weight in lbs., mean (SD) 196.2 (28.3) 218.0 (43.8) 205.8 (37.1) 
    
Race/Ethnicity, n (%)    
     White 12 (52.2) 12 (66.7) 24 (58.5) 
     Black, African American 6 (26.1) 2 (11.1) 8 (19.5) 
     Hispanic, Latino or Cape 
     Verdean 
3 (13.0) 0 (0.0) 3 (7.3) 
     American Indian or Alaska 
     Native 
1 (4.3) 1 (5.6) 2 (4.9) 
     Other (multiracial) 1 (4.3) 3 (16.7) 4 (9.8) 
    
Education    
     8
th
 grade 4 (17.4) 3 (16.7) 7 (17.1) 
     9
th
 grade 4 (17.4) 3 (16.7) 7 (17.1) 
     10
th
 grade 1 (4.3) 4 (22.2) 5 (12.2) 
     11
th
 grade 7 (30.4) 5 (27.8) 12 (29.3) 
     12
th
 grade 6 (26.1) 3 (16.7) 9 (22.0) 
     Community College 1 (4.3) 0 (0.0) 1 (2.4) 
BMI = body mass index 
 
 
Table 2 
Primary Outcome Data at 16 Weeks for 36 Study Completers 
 Time 
Intervention
: CB+SS 
(n=19) 
Mean (SD) 
Control:  
CB 
(n=17) 
Mean (SD) 
Treatment 
Effect (95% 
CI)  
Between
-Group 
P Value 
 
Friend Support      
Friend encouragement for 
healthy eating 
Base 8.95 (3.8) 7.76 (2.5) -  
 16 Wks 15.05 (6.2) 9.24 (4.7) 
5.80 
(1.9 to 9.7) 
.00* 
Friend discouragement for 
healthy eating 
Base 11.16 (4.0) 10.76 (4.7) --  
 16 Wks 9.05 (3.7) 10.59 (4.3) 
-1.71 
(-4.1 to .68) 
.16 
 115 
 
Friend Support for Exercise Base 20.52 (11.5) 16.41 (6.1) -  
 16 Wks 25.74 (10.5) 17.18 (7.3) 
7.0 
(1.0 to 12.9) 
.02* 
Family Support      
Family encouragement for 
healthy eating 
Base 17.63 (4.6) 18.06 (5.0) -  
 16 Wks 16.84 (5.3) 17.06 (4.7) 
-.00 
(-3.0 to 3.0) 
.99 
Family discouragement for 
healthy eating 
Base 11.21 (2.8) 11.88 (4.2) -  
 16 Wks 10.74 (3.8) 11.41 (3.6) 
-.54 
(-3.1 to 2.0) 
.67 
Family support for exercise Base 27.63 (10.8) 29.71 (8.5) -  
 16 Wks 22.52 (9.5) 22.76 (8.0) 
.96 
(-3.8 to 5.7) 
.68 
Weight Loss Group Peers - 
General 
     
CASSS: SS from WL group 
peers overall (Emotional, 
Appraisal, Instrumental, 
Informational) 
4 Wks 48.1 (14.3) 45.9 (11.7) 
2.22 
(-6.7 to 11.2) 
.62 
16 Wks 54.2 (12.5) 47.5 (14.4) 
6.89 
(-2.2 to 16.0) 
.13 
CASSS: Importance of 
support from WL group 
peers overall  
4 Wks 25.4 (7.6) 23.0 (4.7) 
2.42 
(-1.8 to 6.7) 
.26 
16 Wks 26.6 (6.9) 22.1 (6.7) 
2.30 
(-.24 to 9.1) 
.06 
CASSS: SS from WL Group 
Peers - Emotional 
16 Wks 14.2 (2.8) 12.5 (4.0) 
1.74 
(-.59 to 4.1) 
.14 
   CASSS: Emotional 
Importance 
 6.9 (1.7) 5.8 (1.8) 
1.12 
(-.09 to 2.3) 
.07 
CASSS: Support from WL 
Group Peers - Appraisal 
16 Wks 12.9 (3.7) 11.9 (3.6) 
1.00 
(-1.5 to 3.5) 
.42 
   CASSS: Appraisal 
Importance 
 6.3 (2.0) 5.2 (1.6) 
1.16 
(-.08 to 2.4) 
.07 
CASSS: Support from WL 
Group Peers - Instrumental 
16 Wks 12.8 (4.2) 10.4 (4.9) 
2.49 
(-.56 to 5.5) 
.11 
   CASSS: Instrumental 
Importance 
 6.4 (2.0) 5.2 (1.8) 
1.15 
(-.15 to 2.5) 
.08 
CASSS: Support from WL 
Group Peers - Informational 
16 Wks 14.4 (3.2) 12.8 (4.0) 
1.67 
(-.78 to 4.1) 
.18 
   CASSS: Informational 
Importance 
 6.9 (1.6) 5.9 (2.0) 
1.00 
(-.25 to 2.3) 
.11 
Treatment Group Support      
IGES: Group cohesion, 
implementation and 
interaction – Overall Score 
4 Wks 84.89 (9.9) 88.35 (7.1) 
-3.46 
(-9.4 to 2.4) 
.24 
16 Wks 89.26 (7.6) 86.35 (9.6) 
2.91 
(-2.9 to 8.7) 
.32 
PAGEQ: Group integration – 
Social 
4 Wks 23.21 (6.4) 14.48 (5.5) 
8.74 
(4.7 to 12.8) 
.00* 
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 16 Wks 24.47 (5.7) 13.53 (5.4) 
10.94 
(7.1 to 14.7) 
.00* 
PAGEQ: Individual 
attraction to the group – 
Social 
4 Wks 40.05 (7.8) 36.71 (7.5) 
3.35 
(-1.9 to 8.6) 
.20 
 16 Wks 38.37 (9.3) 33.71 (8.1) 
4.66 
(-1.3 to 10.6) 
.12 
Weight Loss      
Weight loss (in lbs) 
0_16 
Wks 
-6.40 (8.3) -6.47 (7.1)  
.07 
(-5.2 to 5.3) 
.98 
Percent overweight Base 64.84 (20.0) 74.67 (28.1) -  
 16 Wks 58.59 (21.1) 68.10 (30.4) -  
Change in percent 
overweight 
0_16 
Wks 
-6.25 (6.6) -6.57 (5.4) 
.32 
(-3.8 to 4.4) 
.88 
Diet and Physical Activity      
Total energy intake (kcals)
1, 2
 Base 1199, 605 1111, 552 -  
 16 Wks 1151, 586 883, 348 - .78 
Percent of energy from total 
fat
2
 
Base 30.2 (5.7) 35.7 (6.4) -  
 16 Wks 32.3 (6.0) 36.2 (3.8) 
-1.38 
(-4.7 to 2.0) 
.41 
Minutes per day spent in 
MVPA
3, 4
 
Base 45.4 (33.7) 39.7 (11.6)   
 16 Wks 33.7 (17.3) 41.8 (13.8) 
-10.6 
(-21.5 to .48) 
.06 
Minutes per day spent in 
sedentary/light physical 
activity
3, 4
 
Base 788.7 (41.7) 784.9 (13.7)   
16 Wks 806.3 (17.3) 798.2 (13.8) 
7.0 
(-5.3 to 19.1) 
.25 
Self-Monitoring and 
Attendance 
     
Session attendance - 7.95 (0.2) 7.47 (1.0) 
.48 
(-.05 to 1.0) 
.07 
Self-monitoring diaries 
completed 
- 8.6 (4.5) 8.8 (5.0) 
-.13 
(-3.4 to 3.1) 
.93 
* There were significant (p < 0.05) differences between the CB+SS and CB groups 
1
 Median, Inter-quartile Range 
2
 Data are from 33 participants reporting acceptable kcal ranges (CB+SS = 17; CB = 16) 
3
 Data are from 20 participants (CB+SS = 10; CB = 10) reporting at least 3 d of wear with a minimum wear  
  time of 7 h each day 
4
 Minutes were standardized to a 14-hour day (Troiano et al., 2008) 
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Table 3: 
Psychosocial Data at 16 Weeks for 36 Study Completers 
 Time Intervention: 
CB+SS 
(n=19) 
Mean (SD) 
Control:  
CB 
(n=17) 
Mean (SD) 
Treatment Effect 
(95% CI)  
Between-
Group P 
Value 
 
RSE: Self esteem Baseline 20.89 (4.5) 20.41 (5.7) -  
 16 Weeks 19.68 (5.4) 21.59 (4.8) -2.20 (-5.0 to .58) .12 
SPPAR: Social 
acceptance 
Baseline 15.42 (2.8) 16.29 (2.7) --  
 16 Weeks 15.47 (2.5) 16.12 (3.0) -.01 (-1.3 to 1.3) .99 
SPPAR: Self-worth Baseline 13.53 (2.4) 13.94 (2.1) -  
 16 Weeks 14.00 (1.8) 14.35 (2.0) -.12 (-1.1 to .87) .81 
CESD: Depression Baseline 12.89 (8.6) 15.18 (12.0) -  
 16 Weeks 15.95 (9.4) 13.29 (13.6) 4.1 (-2.4 to 10.7) .21 
PSI: Problem-solving 
skills 
Baseline 101.89 (14.3) 96.47 (16.9) -  
 16 Weeks 100.53 (8.2) 96.71 (22.6) .57 (-9.1 to 10.2) .91 
 
 
Table 4:  
Adherence to the Support Component for n=19 Participants in the CB+SS Group 
 # of Chats/ 
Check-Ins 
possible 
Mean (SD) 
 
Correlatio
n w/ WL
1
 
(r) 
p 
Group Treatment Provider (GTP)     
Chats with GTP after W1 and W2 2 2.00 (0.0) - - 
Check Ins with GTP W3 to W15 13 4.42 (3.0) - - 
Total Contact with GTP 15 6.42 (2.9) -.232 .339 
     
Study Buddies and Group Members     
Chats with Study Buddies (W2-W15) 13 4.26 (4.0) -.525 .021* 
Check Ins with Group Members 45 11.84 (11.0) -.338 .157 
     
* Significant correlation (P < 0.05) between measure and WL   
1
 WL = Weight Loss (change in percent overweight from Baseline to W16) 
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CHAPTER V 
SUMMARY OF FINDINGS, RECOMMENDATIONS AND RESEARCH NEEDS 
 
Summary of Findings 
 The growing rates of overweight and obesity among adolescents continue to pose 
significant health risks, yet this trend can be reversed with continued improvement of 
multicomponent interventions that not only help youth reduce body weight, but maintain 
weight loss and healthy diet and exercise habits well into adulthood. The purpose of this 
research was to examine the role of social support from family and friends for adolescents 
enrolled in a weight loss intervention. Findings suggest that an increase in social support 
from friends in participants‟ existing social network is associated with increased weight loss. 
Further, support from peers enrolled in a weight loss intervention can be created using 
specific methods and strategies. Frequent online support contacts between weight loss group 
members can impact overall weight loss.  
 
Study One. The purpose of Study 1 was to examine the relationship between social 
support from friends and family, changes in key diet and exercise behaviors, program 
attendance and weight loss among adolescents enrolled in a previously conducted weight loss 
trial. Because social support, and more specifically, peer support, has been positively 
associated with eating habits and physical activity, examining social support in relation to 
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weight loss presented an opportunity to bring together both sides of the energy balance 
equation and examine the role of social support in a largely unexplored area. It was 
hypothesized that support would increase over the course of the intervention (baseline to 12 
months) and that increased support would be associated with changes in key diet and exercise 
behaviors, and result in increased weight loss, even when controlling for other predictors of 
weight loss.  
Results showed that friend support for eating habits was much lower than that of 
family, and that neither significantly increased over the course of the intervention for the 
group as a whole; however, an increase in friend encouragement for eating habits was 
predictive of weight loss even when controlling for other significant variables associated with 
weight loss (change in physical activity and program attendance). Friend support for eating 
habits was not associated with measured dietary changes; however, an increase in family 
support was associated with dietary changes. Friend and family support for exercise was 
associated with physical activity. Family support was associated with moderate activity at 
baseline, friend support at 12 months was associated with changes in light activity, and both 
friend and family support at 12 months were associated with changes in sedentary activity 
over time.   
 
Study Two. The purpose of Study 2 was to pilot and test the effects of an enhanced 
social- and peer-support weight loss intervention on perceived support among a group of 
overweight adolescent females, and examine whether or not enhancing peer support would 
lead to improved weight loss outcomes. Because Study 1 showed that an increase in friend 
support was associated with weight loss at 12 months, it was hypothesized that friend support 
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created among peers also enrolled in a weight loss intervention would not only increase 
perception of support, but might also enhance weight loss. 
Participants were randomly assigned to one of two treatment conditions: a standard 
face-to-face weight loss program using a cognitive-behavioral approach (CB) to a cognitive-
behavioral approach enhanced with peer support skills training (CB+SS). The CB+SS 
condition included a peer support component which was comprised of methods and strategies 
learned in the group session and implemented online between the group treatment provider 
and participants, later shifting to participants supporting one another. 
Results showed significant and clinically meaningful weight losses among both 
groups at 16 weeks but no between-group differences on weight loss. There was a significant 
difference in friend encouragement for healthy eating and exercise between groups, such that 
the CB+SS group showed significantly more friend support than the CB group. Further, there 
was a significant increase in friend support for healthy eating and exercise within the CB+SS 
treatment condition, as well as increased feelings of group integration that resulted from the 
peer support component, which was not evident in the CB group. Overall, adherence to the 
online support component between group sessions was low; however, participants in the 
highest tertile of adherence to the online component lost significantly more weight than the 
lower two tertiles during a time of decreased face-to-face meeting frequency.  This finding 
suggests that contact with group members may have been important for continued success in 
the program or that those who were successful were motivated to stay in touch with the 
weight loss group peers. Study 2 differed from Study 1 in that social support from family and 
friends for healthy eating and social support from family and friends for exercise were not 
associated with weight loss when treatment groups were separate or combined.  
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Comparison with Previous Literature 
Because adolescent weight loss involves interdisciplinary perspectives and 
multidimensional approaches, the results from Study 1 and Study 2 can be compared to, and 
situated within, research from the both the social support and weight loss disciplines across 
both adult and adolescent populations. Placing the findings in the context of other work may 
provide valuable insight into directions for future research. 
 
Study One 
 Study 1 explored the relationship between social support and diet, physical activity 
and weight loss. Findings show a link between friend support for healthy eating and weight 
loss among adolescents enrolled in a weight loss intervention, even after controlling for 
program adherence and physical activity. This is not surprising, considering the important 
role of peers during adolescence (Steinberg & Morris, 2001), especially as adolescents move 
toward adulthood (Furman & Buhrmester, 1992), and previous studies that show the 
influence of friends as a powerful motivator for adolescent weight control behaviors (Huon et 
al., 2000; Neumark-Sztainer, Wall, Story, & Perry, 2003).  
 The relationship between social support and reported diet and physical activity 
behaviors is not as clear. In Study 1, friend support for eating habits was not associated with 
changes in reported dietary intake as measured by the food frequency questionnaire among 
adolescents. This is in contrast to previous studies that have shown a relationship between 
support from friends and family and eating habits (Wu et al., 2007; Hutchinson & Rapee, 
2007; Mackey & La Greca, 2007). One possible explanation for this is that previous studies 
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relied on self-reported measures of eating habits or eating restraint which refer to behaviors, 
rather than reported dietary intake referring to actual caloric or nutrient intake. The lack of a 
relationship in this study may be due to not only what is being measured (general dietary 
behaviors vs. intake of specific foods) but sensitivity to change of the measure being used.  In 
this study, changes in caloric intake and percent of calories from total fat were not associated 
with weight loss. Resnicow et al, 2000, in a large weight control program for adolescent 
females, also found non-significant changes in adolescent diet over time using food 
frequency questionnaires (Resnicow et al., 2000). Assessment of habitual dietary intake in 
adolescents is difficult and presents a challenge to validity in that self-report food frequency 
questionnaires often underreport food intake (Hill & Davies, 2001) compared to diet records 
and recalls (Brener, Billy, & Grady, 2003). 
 With respect to physical activity, findings from Study 1 show a positive association 
between higher levels of family support for exercise and moderate activity at baseline, and a 
relationship between increases in family support and a decrease in sedentary activity from 
baseline to 12 months. Friend support for exercise at 12 months was associated with total 
minutes of sedentary activity, such that higher levels of support indicated lower levels of 
sedentary activity, and vice versa. Friend support was also associated with light activity at 12 
months and an increase in light activity over the course of the intervention. Findings do not 
show a clear and constant association between friends or family support across time or across 
levels of activity (sedentary, light, moderate, vigorous), which contribute to the inconsistent 
association between family and friend support and physical activity among adolescents and 
young adults found in previous studies (J. F. Sallis et al., 2000; Okun et al., 2003; Voorhees 
et al., 2005). Prochaska et al (2002) found that the correlation between friend and family 
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support and physical activity was dependent on whether the measure of physical activity was 
subjective (Study 1) or objective (Study 2) such that parent and peer support correlated 
significantly with adolescent self-reported physical activity (questionnaire) and did not 
correlate at all when an objective measure (accelerometry) was used. These findings are 
consistent with the results of both Study 1 and Study 2, and suggest further research is 
needed to understand this complex relationship. 
In Study 1, support from friends for healthy eating and exercise were important, yet 
only friend support for eating habits was predictive of weight loss success. Given the amount 
of time and value teens place on peer relationships at this developmental stage, support from 
friends may have encouraged individual behavior modification (Cohen, 1988) related to diet 
above and beyond the consistent support provided from family.  
 
Study 2 
Because social support for healthy eating from friends was associated with weight 
loss in Study 1, Study 2 sought to develop procedures and social skills training program 
components to increase perceptions of support for diet and exercise, and overall support 
among teens in a weight loss intervention, and test whether the additive effects of social 
support from peers when paired with an effective weight loss intervention would lead to 
greater weight loss success. Using a randomized-controlled design, Study 2 included the 
experimental manipulation of social support that allowed it to be tested. 
Common components of short term behavioral weight loss interventions for 
adolescents delivered in a group setting include: dietary instruction and/or restriction, 
physical activity prescription or on site participation, and behavior modification strategies. 
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Behavioral strategies include self-monitoring of caloric intake and weight, goal-setting, 
positive reinforcement, stimulus control, cognitive restructuring, relapse prevention, and 
behavioral contracting (L. R. Jones et al., 2007; Robinson, 1999a). Very few efficacy studies 
test the relative contribution of single strategies to weight loss, specifically, social support.  
 Because Study 2 used a randomized controlled design, the effect of social support 
from peers was isolated and able to be tested since both groups received the same weight loss 
educational content and met face-to-face for the same amount of contact time. This 
methodological strength, coupled with an effort to describe the peer support component, and 
the strategies used to create the support, adds to a body literature that is 1) mostly cross-
sectional, and 2) very limited on describing how best to build and test support among peers 
that is directly tied to behavior change.  
Programs used with adolescents to broadly create camaraderie, trust, support and 
sociability overall include well-developed adventure education and outward bound programs, 
(Hattie, Marsh, Neill, & Richards, 1997), and adventure therapy (Gillis & Thomsen, 1996; 
Jelalian et al., 2006). Directed programs for adolescent peer support related to a specific 
behavior change (e.g., smoking cessation, diabetes management) have often conceptualized 
the support component as mentoring or role modeling whereby one person is experiencing a 
challenge and the other is not (Albrecht, Payne, Stone, & Reynolds, 1998; Greco, Pendley, 
McDonell, & Reeves, 2001). The latter studies have been met with mixed results related to 
behavior changes and perceived support by the index participant. 
The treatment arm in Study 2 was designed to 1) build support in the group sessions 
through the use of specific strategies and core skills developed and used in educational 
settings by Cowie & Wallace (2000); and 2) create supportive peer groups where all of the 
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participants are experiencing the challenge (overweight) and have similar health-related goals 
(weight loss). This treatment approach allows for program replication (specific strategies 
tailored to the program) and conceptualization of support that is bidirectional (participants 
both provide and receive support). Participants in the treatment arm learned, practiced and 
were given feedback on the peer support skills during the face-to-face group sessions. 
Participants then used the popular social networking site Facebook to practice and implement 
the core peer support skills with first the group treatment provider and then with other 
members in their group. To date, there have been no published reports of social support 
studies with adolescents that have used popular social networking sites to facilitate 
communication and support in an intervention context. 
 The strategies used to create support were successful, as feelings of peer support for 
both healthy eating and exercise were increased among the treatment group significantly 
more than the comparison group. Support from peers increased in the treatment arm even 
though adherence to the online chats and check-ins by participants in-between the group 
sessions was minimal. In Study 2, all of the participants reported having a social networking 
account at baseline which suggests that lack of participation was not due to unfamiliarity or 
lack of interest in the social networking platform. These findings are similar to previous 
studies with teens showing reduced use of online weight loss resources over time (Tate et al., 
in preparation; Williamson et al., 2006). Lackluster participation in the online social 
networking component may have been due to the newness of social networking technology, 
or its functionality for online groups. Many participants could not discern when others were 
online and available to chat until the end of the intervention when the site modified the 
groups feature. It is also possible that connecting online with existing friends is more 
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enjoyable than connecting with weight loss peers. Since the communications were designed 
to be synchronous and in real-time, it is also possible that participants‟ busy schedules 
prevented them from logging in to the website at the specified time, removing some of the 
convenience that online chatting offers. Despite minimal participation, the CB+SS treatment 
showed greater perceived support from friends which included existing friends and weight 
loss peers. One explanation for the increased feelings of support by participants overall is 
that the strategies and exercises practiced within the group setting and those few connections 
they had with peers outside of the group, were enough to increase their feelings of support 
from group members or that the skills they learned translated into seeking more support from 
their existing social network, which didn‟t require participation in the Facebook component, 
or both. 
 The increased feelings of support by peers in the treatment arm, however, were not 
associated with greater weight loss at the end of the program compared to the standard group. 
Participants in both groups demonstrated significant weight loss of about 6.4 lbs (2.9 kg) 
over 16 weeks, which is similar to previous short-term weight loss studies for adolescents 
(Balagopal et al., 2005; Brownell et al., 1983; Emes et al., 1990; Williamson et al., 2006; 
Savoye et al., 2007). In the treatment arm, participants in the highest tertile of adherence to 
the online component lost significantly more weight from Week 4 to Week 16 than the lower 
two tertiles (F(2,16) = 3.591, p = .051), suggesting that as meeting frequency decreased, 
outside contact with group members was important for continued success in the program. 
Alternately, those who were experiencing initial success were more motivated to log in 
outside of group to chat with the program leader and their peers. Analyses examining this 
subgroup compared to others on feeling of support did not show that they felt more supported 
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by peers however. This could be due to a number of factors, namely, that the peer contact in-
between the group sessions not only increased positive contact with the program overall, but 
served as a cue for participants to stay on track and thus they were more successful. Or, 
participants who were adherent to the online support component may have been generally 
more adherent to other aspects of the program (exercise prescription, behavioral strategies, 
etc.) which could have resulted in greater weight loss. Adherence to the online component 
was not associated with attendance at the face-to-face sessions or the number of self-
monitoring dairies turned in for review.  
While there are no studies documenting the role of peer support during weight loss 
maintenance for adolescents, there is evidence that peer support may gain importance during 
weight loss maintenance for adults. Adults who were assigned to a peer support group at the 
conclusion of a behavioral weight loss program and who used the suggested peer support 
strategies of monitoring each other's weight, praise to encourage weight loss/maintenance 
and group problem solving when an individual was experiencing difficulties with weight 
loss/maintenance had better weight outcomes (social support was not measured) compared to 
those assigned to a no-treatment maintenance control group (Perri et al., 1986). It may be that 
during the initial treatment program support provided by the frequent group sessions is 
enough to produce significant weight loss, and it may be that increased social support or 
contact from group members gains importance when meetings are less frequent. Future 
studies are needed to evaluate this hypothesis. 
 
Study 1 and Study 2 Combined 
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In Study 1, social support for healthy eating from friends was associated with weight 
loss, whereas in Study 2, this relationship was not found. While levels of support were 
similar between the two samples (as shown in Table 1 below), there are two plausible 
explanations for why friend support might lead to greater weight loss in one study and not 
another. First, participants in Study 2 may not have been typical. Second, support from peers 
they do not know well in a weight loss group (Study 2) may not be as important for weight 
loss as support from peers in their naturally occurring network (Study 1). 
Table 8: Friend and Family Support and the Association with Weight Loss Across 
Study 1 and Study 2 
 
Type of Support Study 11 Study 11 
Study 2: 
Overall 
(Intervention 
& Control 
Groups)
2 
Study 2: 
Overall 
(Intervention 
& Control 
Groups)
2 
Friend Support Baseline 12 Months Baseline 16 Weeks 
Friend encouragement for 
healthy eating 
8.5 (3.9)* 10.0 (4.7)* 8.4 (3.3) 12.3 (6.2) 
Friend discouragement for 
healthy eating 
11.9 (4.3) 11.8 (4.5) 11.0 (4.3) 9.8 (4.0) 
Friend Support for 
Exercise 
18.1 (7.0) 20.7 (8.7) 18.6 (9.4) 21.7 (10.0) 
Family Support     
Family encouragement for 
healthy eating 
16.3 (5.1) 16.3 (5.3) 17.8 (4.7) 17.0 (4.9) 
Family discouragement 
for healthy eating 
12.0 (5.2) 11.5 (4.2)* 11.5 (3.5) 11.1 (3.7) 
Family support for 
exercise 
25.0 (9.4) 23.1 (10.8) 28.6 (9.7) 22.6 (8.7) 
* Associated with weight loss (p < .05) 
1
 Data are from the 49 participants with data at 12 months 
2
 Data are from the 36 study completers 
 
Participants in Study 2 may not have experienced the typical psychosocial afflictions 
associated with overweight and obesity in adolescents. Previous studies have shown that 
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psychological disorders and psychosocial difficulties are experienced at higher rates among 
obese adolescents than their normal-weight counterparts. In a review of the health 
consequences of obesity literature, Reilly et al., found that obese children are more likely to 
experience psychological problems than non-obese youth, girls are at greater risk than boys, 
and risk of psychological morbidity increases with age (Reilly et al., 2003). Overweight 
adolescents were also found to be at higher risk for suicide ideation and attempts, weight-
related stigmatization, negative self-perceptions, body image disturbance, depression, lower 
health-related quality of life and difficulty with peer relationships (Eisenberg et al., 2003; 
Gibson et al., 2008; Puhl & Latner, 2007; Schwimmer et al., 2003). Data from Study 2 
suggest otherwise. Adolescents enrolled in the study had rates of self-esteem (2.01+/-0.50) 
similar to a sample of 412 adolescent females not enrolled in a weight loss study (2.83+/-
0.53) (Allgood-Merten & Stockard, 1991), and had lower rates of depression at baseline 
(14.0+/-10.2) than students taken from a sample of three high schools used to validate the 
Center for Epidemiologic Studies Depression Scale (CES-D) measure (17.9+/-10.3) (Radloff, 
1991). Finally, Study 2 participants rated similarly at baseline to a national sample of 11,315 
adolescents on social acceptance (3.16+/-0.54 vs. 3.09+/-0.49) and self-worth (2.74+/-0.44 
vs. 2.87+/-0.54) (Wichstraum, 1995). This suggests that Study 2 participants were not typical 
of previous correlational psychosocial findings related to overweight and obese adolescents. 
Therefore, this group, with psychosocial measures similar to their non-overweight 
counterparts, may not have benefited in the same way from peer-based social support for 
weight loss than youth presenting with psychosocial difficulties or limitations. 
 The support from friends measured in Study 1 reflects participants‟ naturally-
occurring social network, in addition to friends they may have made in the weight loss 
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program (although not explicitly). The support measured in Study 2 reflects participants‟ 
naturally-occurring network as well as the support they received from group members 
(explicitly). The former was associated with weight loss success suggesting that higher levels 
of support (and an increase in that support) from peers in participants‟ existing network was 
associated with weight loss. This finding seems reasonable if Study 1 participants reflected 
the psychosocial characterizations of overweight and obese adolescents presented in the 
literature suggesting that overweight youth have fewer friends, and are more likely to be 
socially isolated and peripheral to social networks than are normal-weight adolescents 
(Strauss & Pollack, 2003). For them, support from friends may carry an even greater 
significance during weight loss. Lack of data on psychosocial measures from Study 1 does 
not permit us to test this assumption, but if participants in Study 1 were coming from a deficit 
model (lack of friends, disconnect from social networks) and reported increased friend 
support it would mean that they might also be benefitting from the association between friend 
support (and social connectedness) and diet and exercise behaviors. In Study 2, given that 
participants did not experience the negative psychosocial attributes associated with 
overweight and obesity, and reported similar levels of support as Study 1, we might assume 
that they were connected to friendship circles and is therefore plausible that they might not 
benefit from increased support in the same way as participants in Study 1 given the 
sufficiency of their existing network to support them in making behavior changes. 
 In addition to the support provided by naturally-occurring and intervention group 
friend networks, the support of family can be helpful to adolescents enrolled in a weight loss 
program. In the two studies in this dissertation, family support was higher (relative to friend 
support), and was not associated with weight loss (although in Study 1 family support for 
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exercise was associated with physical activity, a weight loss behavior). It may be that for 
participants in these studies, family support was expected and was consistent over time (there 
were no changes between baseline and the end of treatment), especially since adolescents 
must still rely on parents. In both groups parents attended fewer and separate meetings from 
their daughter to learn about the program and how to be helpful. Studies examining family 
participation in weight loss interventions with their adolescents have has shown mixed results 
(Coates, Jeffery, Slinkard, Killen, & Danaher, 1982b; Brownell et al., 1983; Heinberg et al., 
2010; Wadden et al., 1990), and can be categorized in two types: studies that have examined 
family participation in weight loss interventions overall, and studies that examine parent 
attendance at the face-to-face group sessions together or separately with their adolescent. 
One study found that separate meetings for parent and adolescent produced better weight loss 
outcomes (Brownell et al., 1983), while another revealed meeting together or separate did not 
matter as long as parents (in this case, mothers) attended the sessions (Wadden et al., 1990). 
Heinberg et al (2010) also found that in order for children (mean age=11.4) to be successful 
that families have to be engaged in the program (Heinberg et al., 2010). None of the studies 
involving families measured adolescents‟ perceived social support from families for healthy 
eating or exercise, therefore the mechanisms through which weight loss occurs cannot be 
discerned. In Study 1 and Study 2, family support for eating habits or exercise, although 
higher than friend support, was not associated with weight loss.  
  
Strengths and Weaknesses 
A key strength of both Studies 1 and 2 was the focus on the role of social support 
among adolescents in a weight loss context. Previous literature on social support and weight 
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loss among adults is limited (Black et al., 1990; Gorin, Phelan, Tate, Sherwood, Jeffery, & 
Wing, 2005a; Wing & Jeffery, 1999; Kumanyika et al., 2009), and among adolescents even 
more so (Jelalian et al., 2006). Further, very few efficacy studies test the relative contribution 
of single strategies to weight loss, specifically, social support. Study 2 used a randomized-
controlled design to test the effects of social support, while controlling for educational 
content and contact time. Randomly assigning participants to treatment condition allowed for 
minimizing, eliminating or testing several threats to internal validity, such as testing, 
selection, and (differential) attrition, respectively. Random assignment and selection of 
participants from a similar general location and age range reduced history, potential 
maturation effects and regression artifacts as due to chance. 
In both Studies 1 and 2, an objective measure of weight loss was used, as well as 
valid and reliable measures of social support for eating habits and exercise, which was 
advocated by Hogan et al (2002) in their review of social support interventions. Study 2 also 
used several measures of social support to capture the multidimensional nature of support: 
group treatment support and group cohesion (I-GES; PAGEQ), and support from parents, 
close friends, teachers and classmates (CASSS).   
Both Studies 1 and 2 participants were diverse with respect to race/ethnicity and age, 
and attrition was low from baseline to the end of the study was low (75% retention in Study 1 
at 12 months and 89% retention in Study 2 at 16 weeks).  
Study 2 used strategies and methods for creating support that were pilot-tested in a 4-
week intervention focusing on healthy eating among overweight female adolescents and 
showed increases on validated measures of social support to test the manipulation before 
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launching a randomized trial. Findings were used to refine procedures and use social 
networking rather than the telephone for support contacts. 
Limitations of the two studies in this dissertation include the absence of structural 
social support measures (such as existing social ties, membership in organizations, network 
size, which may have influenced the effect of the social support from group members created 
in Study 2) and satisfaction with the quality and quantity of support provided. 
The absence of an untreated control group in Study 2 was a limitation that precluded 
assessment of weight losses associated with the program compared to the trajectory of weight 
loss/gain among adolescents in the population not enrolled in the program. Because we were 
providing a base program that has already shown weight loss success among adolescents, it 
would have been unethical to withhold promising treatment. Further limitations related to the 
sample include lengthy exclusionary criteria for health reasons or medications, female 
sample only, required internet access, and a time and travel commitment to our location that 
may have been prohibitive for adolescents who live outside the area (although one adolescent 
and her parent drove 3 hours to the meetings). 
The small sample size in Study 2 could account for the marginal non-significant 
between-group findings in the importance of overall social support, emotional support, 
appraisal support and instrumental support from weight loss group peers at 16 weeks (p = .06 
to .08), which may have masked additional differences in support by group type aside from 
friend support for healthy eating and exercise and could suggest future research directions 
with larger samples. 
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Finally, Study 2 was not long enough to determine the effects of social support on 
weight loss maintenance, and therefore was not able to determine if social support created a 
protective factor that buffered the effects once the face-to-face meetings were discontinued. 
 
Future Research Directions 
Given the findings from both Study 1 and Study 2, there are several directions for 
future research that would contribute to understanding the role of social support and creating 
support among adolescents in weight loss treatment. Recommendations are categorized into 
1) methodological and measurement suggestions for studying the effects of support, and 2) 
suggestions for enhancing support among adolescents from existing networks as well as 
peers in a weight loss program.   
Methodological and measurement suggestions. When creating weight loss 
intervention studies for adolescents, it would be beneficial for researchers to include a valid 
and reliable measure of social support that includes not only type of support (for healthy 
eating, exercise, problem solving, or other behavior changes) but by whom the support was 
provided (close friends, family, treatment group members, other adolescents who have lost 
weight, etc.) as was attempted in this study. This would allow for future comparisons across 
studies and to understand which type of support is helpful for whom, regardless of if the 
intervention focused on social support or not. 
Because friend support for eating habits was associated with weight loss in Study 1 
but not Study 2, there is a need to measure the social network, perceive social integration, 
social participation and social resources of the adolescents (Brissette, Cohen, & Seeman, 
2000). This would allow researchers and interventionists to determine how much support 
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might be necessary (or perceived to be necessary) for adolescents to feel supported enough 
not only to change behavior, but maintain behavior changes (and weight loss). Participants 
may need to be made aware of the support present in their network (do not perceive support 
exists), or they may lack actual support in their network and require additional support from 
outside sources (do not receive support that does not exist).  
Finally, future studies may be longer in duration since researchers involved in large-
scale efficacy trials suggest that changing multiple behaviors (e.g., caloric intake, physical 
activity, support) requires more lengthy studies, comprehensive programming and greater 
community and environmental support (Edmundson et al., 1996). This would also allow for 
the examination of the role of social support from friends for weight loss maintenance.  
Enhancing support. Because Study 1 showed the importance of existing friend 
support for weight loss, future studies might allow participants to bring a friend from their 
current social network to support them in making behavior changes, similar to what has been 
done in adolescent diabetes studies (Greco et al., 2001). Or, to differentiate between 
individual characteristics and support preferences among the adolescents, participants might 
choose how they would like to be supported with interventions designed to test those that 
allow participants to bring a friend with those that build and create support within the group. 
Study 2 participants did not fully participate in the online support sessions in-between 
face-to-face meetings, yet those who participated lost more weight without necessarily 
feeling more supported; therefore it might be helpful to reduce the synchronous and real-time 
commitment involved in the support session (remove online chats) since participants were 
very busy and found it difficult to be online at the same time every week. Instead, 
participants could support one another in asynchronous ways that allowed them to multitask 
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while giving and receiving support rather than restricting them to their computer to chat with 
another group member. This kind of participation might take the form posting to each other‟s 
Facebook walls, texting, or emailing and would serve as a cue rather than be a lengthy 
sharing of support and problem-solving session. This strategy would be less time-consuming 
and would serve as a reminder to participants about their commitment to weight loss and to 
the program. Incentives might also be used. 
Further research is needed around timing of support (during the first month of 
treatment, maintenance after the program ends) and tailoring of support (how much is needed 
for each participant to be successful). It may be that as initial motivation for weight loss 
wanes or as participants reach plateaus in their weight loss, that they require additional or 
different types of support. Tailoring support to each participants‟ needs (or as a response to a 
deficient in their social network) using a stepped care approach may be beneficial to ongoing 
program adherence, session attendance and weight loss. Finally, future studies might 
examine not only quantity of support, but quality of support. 
 
Conclusion 
 The purpose of this research was to evaluate and test the effects of family and friend 
support on weight loss among adolescent females. Taken together, the results of the two 
studies suggest that increasing social support is multifaceted concept and that individual 
differences may play a role in shaping the level of support necessary for successful weight 
loss outcomes. In Study 1, increased social support for healthy eating from friends in 
participants‟ existing social network was associated with weight loss among adolescents 
enrolled in an intervention program. In Study 2, social support was experimentally 
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manipulated and successfully increased in a weight loss program for adolescent females; 
however, increased support from peers in a weight loss intervention did not produce the same 
association with weight loss as found in Study 1. 
 Because little is known about support from friends and weight loss among 
adolescents, these findings warrant further investigation. Further research can distinguish 
those adolescents who may benefit most and least from increased support from peers in a 
weight loss intervention as well as how to best develop support and program components for 
adolescents that are engaging, lasting and fun.  
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Measure 1: Social Support for Eating Habits Survey (S1 & S2) 
 
 
 
 
Below is a list of things people might do or say to someone who is trying to improve their 
EATING HABITS. We are interested in high fat and high calorie foods. If you are not trying 
to make dietary changes, then some of the questions may not apply to you, but please read 
and give an answer to every question.  
  
Please rate each question twice. Under family, rate how often your family has said or done 
what is described during the last 3 months. Under friends, rate how often your friends, 
acquaintances, or coworkers have said or done what is described during the last  month.  
 
Please write one number from the following rating scale in each space.  
 
Example: For question 1, if your family rarely encouraged you to eat unhealthy foods in the 
past month, put a "2" in the Family column.  If a friend often encouraged you to eat 
unhealthy foods, write a "4" in the Friends column.  
 
 
1    2      3    4      5        6_____ 
None  Rarely  A few times Often  Very often Does not apply 
 
During the past 3 months, my family and friends:  
      
               A.                B. 
  
1. Encouraged me not to eat “unhealthy foods” (cake, potato chips.) _____  _____  
 
2. Discussed my eating habit changes with me (asked me how I‟m doing with my 
     eating changes)………………………………………… …………  _____  _____ 
 
3. Reminded me not to eat high fat, high calorie foods…………… _____  _____ 
 
4. Complimented me on changing my eating habits (“Keep it up.”  “We are proud 
of you.”)………………………………………………………… _____  _____ 
 
5. Commented if I went back to my old eating habits……………… _____  _____  
 
6. Ate high fat or high calorie foods in front of me…………………………………………….
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 _____  _____  
 
7. Refused to eat the same foods I eat……………………………. _____  _____  
 
8. Brought home foods I‟m trying not to eat……………….……… _____  _____  
 
9. Got angry when I encouraged them to eat low calorie, low fat foods _____  _____ 
 
10. Offered me food I‟m trying not to eat…………………………… _____  _____ 
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Measure 2: Social Support and Exercise Survey (S1 & S2) 
 
 
 
 
Below is a list of things people might do or say to someone who is trying to 
EXERCISE regularly. If you have not tried to exercise in the past 3 months, then 
some of the questions may not apply to you, but please read and give an answer to 
every question.  
 
Please rate each question twice. Under family, rate how often your family has said 
or done what is described during the last 3 months. Under friends, rate how often 
your friends, acquaintances, or coworkers have said or done what is described 
during the last 3 months.  
 
Please write one number from the following rating scale in each space.  
 
Example: For question 1, if your family rarely exercised with you in the past 3 months, put a 
"2" in the Family column. If a friend exercised with you often, write a "4" in the Friends 
column.  
 
1    2      3    4      5        6_____ 
None  Rarely  A few times Often  Very often Does not apply 
 
 
During the past 3 months, my family and friends:  
            
            
           A.       B. 
 Family  Friends 
               
  
11. Exercised with me…………………………………………………………  _____  _____ 
 
12. Offered to exercise with me………………………………………………… _____  _____ 
 
13. Gave me helpful reminders to exercise (" Are you going to exercise tonight?")… 
 _____  _____  
 
14. Gave me encouragement to stick with my exercise program… _____  _____ 
 
15. Changed their schedule SO we could exercise together……… _____  _____  
 
16. Discussed exercise with me……………………………………………… _____  _____  
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17. Complained about the time I spend exercising……………………… _____  _____  
 
18. Criticized me or made fun of me for exercising……………………… _____  _____  
 
19. Gave me rewards for exercising (e.g. bought me something or gave me  
     something I like)……………………………………………………………… _____  _____ 
 
 
 
1    2      3    4      5        6_____ 
None  Rarely  A few times Often  Very often Does not apply 
 
 
During the past 3 months, my family and friends:  
            
             
A.       B 
                          Family   Friends 
 
20. Planned for exercise on recreational outings………………………… _____  _____  
 
21. Helped plan activities around my exercise…………………………… _____  _____  
 
22. Asked me for ideas on how they can get more exercise………… _____  _____ 
 
23. Talked about how much they like to exercise……………………… _____  _____ 
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Measure 3: Cohesion subscale from the Intervention Group Environment Scale (S2 
only) 
 
 
Please circle one answer for each item, depending on 
if you strongly disagree, somewhat disagree, 
somewhat agree or strongly agree. 
Strongly 
Disagree 
Somewhat 
Disagree 
Somewhat 
Agree 
Strongly 
Agree 
1. Group members feel a sense of belongingness to the 
group. 
1 2 3 4 
2. Group members feel close to each other. 1 2 3 4 
3. The group is a good place to make friends. 1 2 3 4 
4. Group members show that they care for one 
another.  
1 2 3 4 
5. Group members are committed to the group.
  
1 2 3 4 
6. Group members can understand what others in the 
group are going through.  
1 2 3 4 
7. Group members are supportive of one another.  1 2 3 4 
8. The atmosphere of the group is a friendly one. 
 
1 2 3 4 
9. The leaders provide direction for the group.
  
1 2 3 4 
10. The leaders are prepared for each group session.
  
1 2 3 4 
11. Group members come prepared for each session.
  
1 2 3 4 
12. The rules of the group are clearly understood by 
the members. 
1 2 3 4 
13. The activities of the group are carefully planned. 1 2 3 4 
14. The group has an agenda for each meeting. 1 2 3 4 
15. Group activities are easy to follow.
  
1 2 3 4 
16. Group members are encouraged to act 
independently. 
1 2 3 4 
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17. The group concentrates on dealing with everyday 
problems. 
1 2 3 4 
18. Group members learn new ways of solving 
problems.
 
 
1 2 3 4 
19. Group members encourage each other in reaching 
their goals.
 
 
1 2 3 4 
20. The atmosphere of the group is often hostile.
  
1 2 3 4 
21. Group members sometimes yell at each other. 1 2 3 4 
22. Group members are engaged in petty quarrels with 
one another. 
1 2 3 4 
23. Sometimes it is hard to tell what is going on in the 
group. 
1 2 3 4 
24. A lot of members just seem to be passing time in 
group. 
1 2 3 4 
25. There seems to be a lot of tension between group 
members.
 
 
1 2 3 4 
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Measure 4: Child & Adolescent Social Support Scale (CASSS) (S2 only) 
 
 
 
On the next few pages, you will be asked to respond to sentences about some form of support 
or help that you might get from a parent, a teacher, a classmate, or a close friend. Read each 
sentence carefully and respond to them honestly. There are no right or wrong answers. 
 
For each sentence you are asked to provide two responses. First, rate how often you receive 
the support described and then rate how important the support is to you. Below is an 
example. Please read it carefully before starting your own ratings. 
 
 HOW OFTEN? IMPORTANT? 
 
N
ev
er
 
A
lm
o
st
 
N
ev
er
 
S
o
m
e 
o
f 
th
e 
T
im
e 
M
o
st
 o
f 
th
e 
T
im
e 
A
lm
o
st
 
A
lw
ay
s 
A
lw
ay
s 
N
o
t 
Im
p
o
rt
an
t Im
p
o
rt
an
t V
er
y
 
Im
p
o
rt
an
t 
1. My teacher(s) helps me solve 
problems. 
1 2 3 4 5 6 1 2 3 
 
In this example, the student describes her „teacher helps me solve problems‟ as something 
that happens „some of the time‟ and that is „important‟ to her.  
 
Do not skip any sentences. Please turn over to the next page and answer any questions. 
Thank you! 
  
 169 
 
  How Often?   Important? 
My Parent(s)… 
N
ev
er
 
A
lm
o
st
 N
ev
er
 
So
m
e 
o
f 
th
e 
Ti
m
e 
M
o
st
 o
f 
th
e 
Ti
m
e 
A
lm
o
st
 A
lw
ay
s 
A
lw
ay
s 
  
N
o
t 
Im
p
o
rt
an
t 
Im
p
o
rt
an
t 
V
er
y 
Im
p
o
rt
an
t 
1. … show they are proud of me. 1 2 3 4 5 6  1 2 3 
2. … understand me. 1 2 3 4 5 6  1 2 3 
3. … listen to me when I need to talk. 1 2 3 4 5 6  1 2 3 
4. … make suggestions when I don't know what to do. 1 2 3 4 5 6  1 2 3 
5. … give me good advice. 1 2 3 4 5 6  1 2 3 
6. … help me solve problems by giving me information. 1 2 3 4 5 6  1 2 3 
7. … tell me I did a good job when I do something well. 1 2 3 4 5 6  1 2 3 
8. … nicely tell me when I make mistakes. 1 2 3 4 5 6  1 2 3 
9. … reward me when I've done something well. 1 2 3 4 5 6  1 2 3 
10. … help me practice my activities. 1 2 3 4 5 6  1 2 3 
11. … take time to help me decide things. 1 2 3 4 5 6  1 2 3 
12. … get me many of the things I need. 1 2 3 4 5 6  1 2 3 
 
  How Often?   Important? 
My Teacher(s)… 
N
ev
er
 
A
lm
o
st
 N
ev
er
 
So
m
e 
o
f 
th
e 
Ti
m
e 
M
o
st
 o
f 
th
e 
Ti
m
e 
A
lm
o
st
 A
lw
ay
s 
A
lw
ay
s 
  N
o
t 
Im
p
o
rt
an
t 
Im
p
o
rt
an
t 
V
er
y 
Im
p
o
rt
an
t 
13. … cares about me. 1 2 3 4 5 6  1 2 3 
14. … treats me fairly. 1 2 3 4 5 6  1 2 3 
15. … make it okay to ask questions. 1 2 3 4 5 6  1 2 3 
16. … explains things that I don't understand. 1 2 3 4 5 6  1 2 3 
17. … shows me how to do things. 1 2 3 4 5 6  1 2 3 
18. … helps me solve problems by giving me information. 1 2 3 4 5 6  1 2 3 
19. … tells me I did a good job when I've done something 
well. 1 2 3 4 5 6  1 2 3 
20. … nicely tells me when I make mistakes. 1 2 3 4 5 6  1 2 3 
21. … tells me how well I do on tasks. 1 2 3 4 5 6  1 2 3 
22. … makes sure I have what I need for school. 1 2 3 4 5 6  1 2 3 
23. … take time to help me learn to do something well. 1 2 3 4 5 6  1 2 3 
24. … spends time with me when I need help. 1 2 3 4 5 6  1 2 3 
 
 170 
 
  How Often?   Important? 
My Classmates… 
N
ev
er
 
A
lm
o
st
 N
ev
er
 
So
m
e 
o
f 
th
e 
Ti
m
e 
M
o
st
 o
f 
th
e 
Ti
m
e 
A
lm
o
st
 A
lw
ay
s 
A
lw
ay
s 
  N
o
t 
Im
p
o
rt
an
t 
Im
p
o
rt
an
t 
V
er
y 
Im
p
o
rt
an
t 
25. … treat me nicely. 1 2 3 4 5 6  1 2 3 
26. … like most of my ideas and opinions. 1 2 3 4 5 6  1 2 3 
27. … pay attention to me. 1 2 3 4 5 6  1 2 3 
28. … give me ideas when I don't know what to do. 1 2 3 4 5 6  1 2 3 
29. … give me information so I can learn new things. 1 2 3 4 5 6  1 2 3 
30. … give me good advice. 1 2 3 4 5 6  1 2 3 
31. … tell me I did a good job when I've done something 
well. 1 2 3 4 5 6  1 2 3 
32. … nicely tell me when I make mistakes. 1 2 3 4 5 6  1 2 3 
33. … notice when I have worked hard. 1 2 3 4 5 6  1 2 3 
34. … ask me to join activities. 1 2 3 4 5 6  1 2 3 
35. … spend time doing things with me. 1 2 3 4 5 6  1 2 3 
36. … help me with projects in class. 1 2 3 4 5 6  1 2 3 
 
  How Often?   Important? 
My Close Friend… 
N
ev
er
 
A
lm
o
st
 N
ev
er
 
So
m
e 
o
f 
th
e 
Ti
m
e 
M
o
st
 o
f 
th
e 
Ti
m
e 
A
lm
o
st
 A
lw
ay
s 
A
lw
ay
s 
  N
o
t 
Im
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o
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an
t 
Im
p
o
rt
an
t 
V
er
y 
Im
p
o
rt
an
t 
37. … understands my feelings. 1 2 3 4 5 6  1 2 3 
38. … sticks up for me if others are treating me badly. 1 2 3 4 5 6  1 2 3 
39. … helps me when I'm lonely. 1 2 3 4 5 6  1 2 3 
40. … gives me ideas when I don't know what to do. 1 2 3 4 5 6  1 2 3 
41. … gives me good advice. 1 2 3 4 5 6  1 2 3 
42. … explains things that I don't understand. 1 2 3 4 5 6  1 2 3 
43. … tells me he or she likes what I do. 1 2 3 4 5 6  1 2 3 
44. … nicely tells me when I make mistakes. 1 2 3 4 5 6  1 2 3 
45. … nicely tells me the truth about how I do things. 1 2 3 4 5 6  1 2 3 
46. … helps me when I need it. 1 2 3 4 5 6  1 2 3 
47. … shares his or her things with me. 1 2 3 4 5 6  1 2 3 
48. … takes time to help me solve my problems. 1 2 3 4 5 6  1 2 3 
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  How Often?   Important? 
My Weight Loss Group Peers… 
N
ev
er
 
A
lm
o
st
 N
ev
er
 
So
m
e 
o
f 
th
e 
Ti
m
e 
M
o
st
 o
f 
th
e 
Ti
m
e 
A
lm
o
st
 A
lw
ay
s 
A
lw
ay
s 
  
N
o
t 
Im
p
o
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an
t 
Im
p
o
rt
an
t 
V
er
y 
Im
p
o
rt
an
t 
1. … show they are proud of me. 1 2 3 4 5 6  1 2 3 
2. … understand me. 1 2 3 4 5 6  1 2 3 
3. … listen to me when I need to talk. 1 2 3 4 5 6  1 2 3 
4. … make suggestions when I don't know what to do. 1 2 3 4 5 6  1 2 3 
5. … give me good advice. 1 2 3 4 5 6  1 2 3 
6. … help me solve problems by giving me information. 1 2 3 4 5 6  1 2 3 
7. … tell me I did a good job when I do something well. 1 2 3 4 5 6  1 2 3 
8. … nicely tell me when I make mistakes. 1 2 3 4 5 6  1 2 3 
9. … reward me when I've done something well. 1 2 3 4 5 6  1 2 3 
10. … help me practice my activities. 1 2 3 4 5 6  1 2 3 
11. … take time to help me decide things. 1 2 3 4 5 6  1 2 3 
12. … get me many of the things I need. 1 2 3 4 5 6  1 2 3 
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Measure 5: Physical Activity Group Environment Questionnaire (PAGEQ) (S2 only) 
 
 
 
This questionnaire is designed to assess your perceptions of your weight loss program.  There 
are no right or wrong answers so please give your immediate reaction.  Some of the questions 
may seem repetitive but please answer ALL questions. Your honest responses are very 
important to us.  Your responses will be kept in strict confidence. No one other than the 
research team will see your responses. 
 
 
PART A. The following questions are designed to assess your feelings about YOUR 
PERSONAL INVOLVEMENT with the program.  Using the following scale, please 
write down a number from 1 to 9 to indicate your level of agreement with each of the 13 
statements.   
 
1 2 3 4 5 6 7 8 9 
Very 
Strongly 
Disagree 
 
Strongly 
Disagree 
 
 
Disagree 
 
Neither 
Agree 
Nor 
Disagree 
 
 
 
Agree 
 
Strongly 
Agree 
Very 
Strongly 
Agree 
 
1. I like the amount of treatment contact I get in this program. _______   
  
2. This program is an important social unit for me. _______ 
3. I am happy with the amount of time I spend developing weight loss skills in this group.  
_______ 
4. I enjoy my social interactions with other participants in this program. _______ 
5. This program provides me with a good opportunity to improve in areas I consider 
important. _______  
6. I like interacting with other participants in the program. _______ 
7. I am happy with the intensity of this program. _______ 
8. I like the program. _______ 
9. If this program were to end, I would miss my contact with the other participants._______ 
10. I enjoy new skills learned in this program. _______ 
11. In terms of the social experiences in my life, this program is very important. ______ 
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12. This program provides me with good opportunities to improve my weight loss. _______ 
13. The social interactions I have in this program are important to me. _______ 
 
 
 
PART B. The following questions are designed to assess your feelings about YOUR PROGRAM 
AS A WHOLE. Using the following scale, please write down a number from 1 to 9 to indicate your 
level of agreement with each of the 9 statements.   
 
1 2 3 4 5 6 7 8 9 
Very 
Strongly 
Disagree 
 
Strongly 
Disagree 
 
 
Disagree 
 
Neither 
Agree 
Nor 
Disagree 
 
 
 
Agree 
 
Strongly 
Agree 
Very 
Strongly 
Agree 
 
14.  Members of our program often socialize online. _______ 
15.  All participants are united their beliefs about the benefits of the weight loss skills  
offered in this program. _______ 
16.  Members of the program would likely spend time together if the program were to end. 
_______ 
17. Participants are in agreement about the program that should be offered. _______ 
18.  Participants are satisfied with the intensity of contact in this program. _______ 
19.  Participants sometimes socialize together outside of the group. _______ 
20. We spend time socializing with each other online. _______ 
21.  Members of our program enjoy helping each other. _______ 
22.  We encourage each other in order to get the most out of the program. _______ 
 
PART C. The following questions are designed to assess your feelings about YOUR FEELINGS 
ABOUT YOUR GROUP LEADER. Using the following scale, please write down a number from 1 to 
9 to indicate your level of agreement with each of the 9 statements.   
 
1 2 3 4 5 6 7 8 9 
Very 
Strongly 
Disagree 
 
Strongly 
Disagree 
 
 
Disagree 
 
Neither 
Agree Nor 
Disagree 
 
 
 
Agree 
 
Strongly 
Agree 
Very 
Strongly 
Agree 
 
23. My group leader understands what I am going through. _______ 
24. I like the amount of time I have with my group leader. _______ 
25. If the program were to end, I would miss my contact with my group leader. _______ 
26. My group leader provides me with useful suggestions for helping me with  
weight loss. _______ 
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27. If weight loss requires a combination of your own efforts, the help of other 
participants in the program, and advice from group leader/program staff, how much 
do you think each of these components contributes to success? 
 Your own efforts  __________ % 
 Help from other participants  __________ % 
 Program staff/group leader __________ % 
     Total = 100 % 
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Measure 6: Eating Self Efficacy Scale (ESES) (S2 only) 
 
 
How difficult is it for you to stick to your 
dietary goals….(circle only 1 answer per question): 
No difficulty       Moderate difficulty     Most Difficulty 
 sticking to                    sticking to                    sticking to 
dietary goals               dietary goals                 dietary 
goals 
1. after work or school 
1           2           3           4           5           6           
7 
2. when you feel restless 
1           2           3           4           5           6           
7 
3. around holiday time 
1           2           3           4           5           6           
7 
4. when you feel upset 
1           2           3           4           5           6           
7 
5. when tense 
1           2           3           4           5           6           
7 
6. with friends 
1           2           3           4           5           6           
7 
7. when preparing food 
1           2           3           4           5           6           
7 
8. when irritable 
1           2           3           4           5           6           
7 9. as part of a social occasion dealing with food – 
like at a restaurant or dinner party 
1           2           3           4           5           6           
7 
10. with family members 
1           2           3           4           5           6           
7 
11. when annoyed 
1           2           3           4           5           6           
7 
12. when angry 
1           2           3           4           5           6           
7 
13. when you are angry at yourself 
1           2           3           4           5           6           
7 
14. when depressed 
1           2           3           4           5           6           
7 
15. when you feel impatient 
1           2           3           4           5           6           
7 
16. when you want to sit back and enjoy some food 
1           2           3           4           5           6           
7 
17. after an argument 
1           2           3           4           5           6           
7 
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18. when you feel frustrated 
1           2           3           4           5           6           
7 
19. when tempting food is in front of you 
1           2           3           4           5           6           
7  
 
How difficult is it for you to stick to your 
dietary goals….(circle only 1 answer per question): 
No difficulty           Moderate difficulty      Most 
difficulty 
  sticking to                    sticking to                     sticking 
to 
dietary goals               dietary goals                 dietary 
goals 
20. when you want to cheer up 
1           2           3           4           5           6           
7 21. when there is a lot of food available to you 
(refrigerator is full) 
1           2           3           4           5           6           
7 
22. when you feel overly sensitive 
1           2           3           4           5           6           
7 
23. when nervous 
1           2           3           4           5           6           
7 
24. when hungry 
1           2           3           4           5           6           
7 
25. when anxious or worried 
1           2           3           4           5           6           
7  
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Measure 7: Self-Efficacy Questionnaire (for PA) (S2 only) 
 
 
Circle only 1 response per question 
  Disagree a lot                                          Agree a lot 
1. I can be physically active during my free time on 
most days. 
1              2              3              4              5            
2. I can ask my parent or other adult to do physically 
active things with me. 
1              2              3              4              5 
3. I can be physically active during my free time on 
most days even if I could watch TV or play video 
games instead. 
1              2              3              4              5 
4. I can be physically active during my free time on 
most days even if it is very hot or cold outside. 
1              2              3              4              5 
5. I can ask my best friend to by physically active with 
me during my free time on most days. 
1              2              3              4              5 
6. I can be physically active during my free time on 
most days even if I have to stay at home. 
1              2              3              4              5 
7. I have the coordination I need to be physically 
active during my free time on most days. 
1              2              3              4              5 
8. I can be physically active during my free time on 
most days no matter how busy my day is. 
1              2              3              4              5 
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Measure 8: Center for Epidemiological Studies Depression Scale (CES-D) (S1 & S2) 
 
 
Circle the number of each statement which 
best describes how often you felt or 
behaved this way – DURING THE PAST 
WEEK. 
Rarely or 
none of the 
time (less 
than 1 
day) 
Some or a 
little of 
the time 
(1-2 days) 
Occasionally 
or a moderate 
amount of the 
time (3-4 
days) 
Most or 
all of the 
time (5-7 
days) 
1) I was bothered by things that usually 
don‟t bother me. 
0 1 2 3 
2) I did not feel like eating; my appetite was 
poor. 
0 1 2 3 
3) I felt that I could not shake off the blues 
even with help from my family and friends. 
0 1 2 3 
4) I felt that I was just as good as other 
people. 
0 1 2 3 
5) I had trouble keeping my mind on what I 
was doing. 
0 1 2 3 
6) I felt depressed. 0 1 2 3 
7) I felt that everything I did was an effort. 0 1 2 3 
8) I felt hopeful about the future. 0 1 2 3 
9) I thought my life had been a failure. 0 1 2 3 
10) I felt fearful. 0 1 2 3 
11) My sleep was restless. 0 1 2 3 
12) I was happy. 0 1 2 3 
13) I talked less than usual. 0 1 2 3 
14) I felt lonely. 0 1 2 3 
15) People were unfriendly. 0 1 2 3 
16) I enjoyed life. 0 1 2 3 
17) I had crying spells. 0 1 2 3 
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18) I felt sad. 0 1 2 3 
19) I felt that people disliked me. 0 1 2 3 
20) I could not get “going”. 0 1 2 3 
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Measure 9: Rosenberg Self-Esteem Scale (RSE) (S2 only) 
 
 
Please circle the appropriate answer for each 
item, depending on whether you strongly agree, 
agree, disagree or strongly disagree with it. 
Strongly 
Agree 
Agree Disagree 
Strongly 
Disagree 
26. On the whole, I am satisfied with myself. 
1 2 3 4 
27. At times I think I am no good at all. 
1 2 3 4 
28. I feel that I have a number of good qualities. 
1 2 3 4 
29. I am able to do things as well as most other people. 
1 2 3 4 
30. I feel I do not have much to be proud of. 
1 2 3 4 
31. I certainly feel useless at times. 
1 2 3 4 
32. I feel that I am a person of worth. 
1 2 3 4 
33. I wish I could have more respect for myself. 
1 2 3 4 
34. All in all, I am inclined to think I am a failure. 
1 2 3 4 
35. I take a positive attitude toward myself. 
1 2 3 4 
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Measure 10: Youth Pediatric Symptom Checklist (YPSC) (S2 only) 
 
 
Please fill in the box that best fits you for each question (choose only 1 answer per 
question): 
 Never Sometimes Often 
36. Complain of aches or pains 
1. 0 1 2 
37. Spend more time alone 
2. 0 1 2 
38. Tire easily, little energy 
3. 0 1 2 
39. Fidgety, unable to sit still 
4. 0 1 2 
40. Have trouble with teacher 
5. 0 1 2 
41. Less interested in school 
6. 0 1 2 
42. Act as if driven by a motor 
7. 0 1 2 
43. Daydream too much 
8. 0 1 2 
44. Distract easily 
9. 0 1 2 
45. Are afraid of new situations 
10. 0 1 2 
46. Feel sad, unhappy 
11. 0 1 2 
47. Are irritable, angry 
12. 0 1 2 
48. Feel hopeless 
13. 0 1 2 
49. Have trouble concentrating 
14. 0 1 2 
50. Less interested in friends 
15. 0 1 2 
51. Fight with other children 
16. 0 1 2 
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52. Absent from school 
17. 0 1 2 
53. School grades dropping 
18. 0 1 2 
54. Down on yourself 
19. 0 1 2 
55. Visit doctor with doctor finding nothing 
wrong. 
20. 0 1 2 
56. Have trouble sleeping 
21. 0 1 2 
57. Worry a lot 
22. 0 1 2 
58. Want to be with parent more than before 
23. 0 1 2 
59. Feel that you are bad 
24. 0 1 2 
60. Take unnecessary risks 
25. 0 1 2 
61. Get hurt frequently 
26. 0 1 2 
62. Seem to be having less fun 
27. 0 1 2 
63. Act younger than children your age 
28. 0 1 2 
64. Do not listen to rules 
29. 0 1 2 
65. Do not show feelings 
30. 0 1 2 
66. Do not understand other people’s feelings 
31. 0 1 2 
67. Tease others 
32. 0 1 2 
68. Blame others for your troubles 
33. 0 1 2 
69. Take things that do not belong to you 
34. 0 1 2 
70. Refuse to share 
35. 0 1 2 
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Measure 11: Self-Perception Profile for Adolescents (SPPA) (S2 only) 
 
 
Please circle the appropriate answer for each item, depending on 
if it describes you very poorly, quite poorly, quite well or very well.  
Describes 
me very 
poorly 
Describes 
me quite 
poorly 
Describes 
me quite 
well 
Describes 
me very 
well 
71. I feel that I am just as smart as others my age. 1 2 3 4 
72. I find it hard to make friends. 1 2 3 4 
73. I do very well at all kinds of sports. 1 2 3 4 
74. I am not happy with the way I look. 1 2 3 4 
75. I feel that I am ready to do well at a part-time job. 1 2 3 4 
76. I feel that if I am romantically interested in someone, 
that person will like me back. 
1 2 3 4 
77. I usually do the right thing. 1 2 3 4 
78. I am able to make really close friends. 1 2 3 4 
79. I am often disappointed with myself. 1 2 3 4 
80. I am pretty slow in finishing my school work. 1 2 3 4 
81. I have a lot of friends. 1 2 3 4 
82. I think I could do well at just about any new athletic 
activity. 
1 2 3 4 
83. I wish my body was different. 1 2 3 4 
84. I feel that I don’t have enough skills to do well at a job. 1 2 3 4 
85. I am not dating the people I am really attracted to. 1 2 3 4 
86. I often get in trouble for the things I do. 1 2 3 4 
87. I do have a close friend I can share secrets with. 1 2 3 4 
88. I don’t like the way I am leading my life. 1 2 3 4 
89. I do very well with my classwork. 1 2 3 4 
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90. I am very hard to like. 1 2 3 4 
91. I feel that I am better than others my age at sports. 1 2 3 4 
92. I wish my physical appearance was different. 1 2 3 4 
93. I feel that I am old enough to get and keep a paying job. 1 2 3 4 
 
Please circle the appropriate answer for each item, depending on 
if it describes you very poorly, quite poorly, quite well or very well.  
Describes 
me very 
poorly 
Describes 
me quite 
poorly 
Describes 
me quite 
well 
Describes 
me very 
well 94. I feel that people my age will be romantically attracted to 
me. 
1 2 3 4 
95. I feel really good about the way I act. 1 2 3 4 
96. I wish I had a really close friend to share things with. 1 2 3 4 
97. I am happy with myself most of the time. 1 2 3 4 
98. I have trouble figuring out the answers in school. 1 2 3 4 
99. I am popular with others my age. 1 2 3 4 
100. I don’t do well at new outdoor games. 1 2 3 4 
101. I think that I am good-looking. 1 2 3 4 
102. I feel like I could do better at work I do for pay. 1 2 3 4 
103. I feel that I am fun and interesting on a date. 1 2 3 4 
104. I do things I know I shouldn’t do. 1 2 3 4 
105. I find it hard to make friends I can really trust. 1 2 3 4 
106. I like the kind of person I am. 1 2 3 4 
107. I feel that I am pretty intelligent. 1 2 3 4 
108. I feel that I am socially accepted. 1 2 3 4 
109. I do not feel that I am very athletic. 1 2 3 4 
110. I really like my looks. 1 2 3 4 
111. I feel that I am really able to handle the work of a 
paying job. 
1 2 3 4 
112. I usually don’t go out with the people I would really 
like to date. 
1 2 3 4 
113. I usually act the way I know I am supposed to. 1 2 3 4 
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114. I don’t have a friend that is close enough to share 
really personal thoughts with. 
1 2 3 4 
115. I am very happy being the way I am. 1 2 3 4 
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Measure 12: Problem Solving Inventory (PSI) (S2 only) 
 
 
For each statement, indicate the extent to which you 
agree or disagree with that statement.  
(circle only on answer per question) 
Strongly 
Agree 
Moderately 
Agree 
Slightly 
Agree 
Slightly 
Disagree 
Moderately 
Disagree 
Strongly 
Disagree 
When a solution to a problem was unsuccessful, I did 
not examine why it didn't work. 
1 2 3 4 5 6 
When I am confronted with a complex problem, I do 
not bother to develop a strategy to collect information 
so I can define exactly what the problem is. 
1 2 3 4 5 6 
When my first efforts to solve a problem fail, I 
become uneasy about my ability to handle the 
situation. 
1 2 3 4 5 6 
After I have solved a problem, I do not analyze what 
went right or what went wrong. 
1 2 3 4 5 6 
I am usually able to think up creative and effective 
alternatives to solve a problem. 
1 2 3 4 5 6 
After I have tried to solve a problem with a certain 
course of action, I take time and compare the actual 
outcome to what I think should have happened. 
1 2 3 4 5 6 
When I have a problem, I think up as many possible 
ways to handle it as I can until I can't come up with 
any more ideas. 
1 2 3 4 5 6 
When confronted with a problem, I consistently 
examine my feelings to find out what is going on in a 
problem situation. 
1 2 3 4 5 6 
When I am confused with a problem, I do not try to 
define vague ideas or feelings into concrete or 
specific terms. 
1 2 3 4 5 6 
I have the ability to solve most problems even though 
initially no solution is immediately apparent. 
1 2 3 4 5 6 
Many problems I face are too complex for me to 
solve. 
1 2 3 4 5 6 
I made decisions and am happy with them later. 1 2 3 4 5 6 
When confronted with a problem, I tend to do the first 
thing that I can think to solve it. 
1 2 3 4 5 6 
Sometimes I do not stop and take time to deal with 
my problems, but just kind of muddle ahead. 
1 2 3 4 5 6 
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When deciding on an idea or possible solution to a 
problem, I do not take time to consider the chances of 
each alternative being successful. 
1 2 3 4 5 6 
When confronted with a problem, I stop and think 
about it before deciding on a next step. 
1 2 3 4 5 6 
I generally go with the first good idea that comes to 
mind. 
1 2 3 4 5 6 
 
 
For each statement, indicate the extent to which you 
agree or disagree with that statement.  
(circle only on answer per question) 
Strongly 
Agree 
Moderately 
Agree 
Slightly 
Agree 
Slightly 
Disagree 
Moderately 
Disagree 
Strongly 
Disagree 
When making a decision, I weigh the consequences of 
each alternative and compare them against each other. 
1 2 3 4 5 6 
When I make plans to solve a problem, I am almost 
certain that I can make them work. 
1 2 3 4 5 6 
I try to predict the overall result of carrying out a 
particular course of action. 
1 2 3 4 5 6 
When I try to think up possible solutions to a 
problem, I do not come up with very many 
alternatives. 
1 2 3 4 5 6 
In trying to solve a problem, one strategy I often use 
is to think of past problems that have been similar. 
1 2 3 4 5 6 
Given enough time and effort, I believe I can solve 
most problems that confront me. 
1 2 3 4 5 6 
When faced with a novel situation I have confidence 
that I can handle problems that may arise. 
1 2 3 4 5 6 
Even though I work on a problem, sometimes I feel 
like I am groping or wandering, and am not getting 
down to the real issue. 
1 2 3 4 5 6 
I make snap judgments and later regret them. 1 2 3 4 5 6 
I trust my ability to solve new and difficult problems. 1 2 3 4 5 6 
I have a systematic method for comparing alternatives 
and making decisions. 
1 2 3 4 5 6 
When I try to think of ways of handling a problem, I 
do not try to combine difference ideas together. 
1 2 3 4 5 6 
When confronted with a problem, I don't usually 
examine what sort of external things in my 
environment may be contributing to my problem. 
1 2 3 4 5 6 
When I am confronted by a problem, one of the first 
things I do is survey the situation and consider all the 
relevant pieces of information. 
1 2 3 4 5 6 
Sometimes I get so charged up emotionally that I am 
unable to consider many ways of dealing with my 
1 2 3 4 5 6 
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problem. 
After making a decision, the outcome I expected 
usually matches the actual outcome. 
1 2 3 4 5 6 
When confronted with a problem, I am unsure of 
whether I can handle the situation. 
1 2 3 4 5 6 
When I become aware of a problem, one of the first 
things I do is to try and to find out exactly what the 
problem is. 
1 2 3 4 5 6 
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APPENDIX 2: SUMMARY OF PILOT FINDINGS 
 
Six girls participated in a 4-week (4-session) modified version of the program. After 
session two, half of the girls communicated via phone and half via facebook; the following 
week they switched so each had an opportunity to use both modes for their support sessions. 
During each of the group sessions a specific social support skill or topic was introduced that 
tied back to the nutritional focus for the week.  For example, week two focused on reducing 
sugar sweetened beverages and snacking, and the social support topic practiced during the 
session was responding and questioning. The girls were given CONNECT IT contact cards 
(little “guide sheets” to use on the calls or chats) and practiced responding and questioning 
when talking to their peer support person about challenges related to snacking in-between the 
sessions.   
One of the main goals of the pilot was to examine the manipulation of social support 
via the strategies taught in the group sessions and practiced in-between the sessions. The 
pilot results showed a mean increase in friend support that was much larger than the increase 
in friend support observed in the prior EnerG study.  At baseline the SS Eating score was 8.0 
(almost identical to the baseline score in the EnerG study), and increased to a mean score for 
friend support at Week 4 of 16.2 (an 8 point increase).  
A focus group was conducted during the Week 4 session to gather feedback on the 
social support lessons and activities, and overall satisfaction with the program. Several key 
themes emerged: 
- The icebreakers were an effective and enjoyable way for the girls to establish comfort 
in the group, and allowed them to discover similarities with others. They enjoyed the 
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healthy eating content and it was enough for them to make informed changes to their 
diet. 
- All of the teens felt the program should be longer in duration and include more 
frequent meetings. 
- The teens enjoyed being in a group with girls their own age who were “going through 
the same thing.” 
- The girls would have liked to have partnered up with their peer supporter in the face-
to-face group for a few minutes during the activities before having that person as their 
“designated peer supporter” and liked that they were not paired with the same person 
every week. 
- Girls liked the term “Study Buddy” to refer to their peer supporter. 
- Girls preferred using Facebook to provide support rather than the phone. 
- The girls wanted MORE contact with peers in-between the sessions  in order to get to 
know each other better (but were not willing to initiate this on their own without it 
being “part of the program”) and wanted a “back-up” person if their peer supporter 
was not online at the designated chat time. 
- Girls wanted the check-in times with peer supporters (Facebook) to be later in the 
evening, after dinner, around 8:30pm. 
- Many did not check the private group Facebook page since updates did not show up 
on their main page, and therefore preferred “group emails” on Facebook to 
communicate. 
Several changes were made to the original RCT based on Pilot feedback: 
- Continue using icebreakers, and allow “study buddies” to pair up in the group for 
activities before their weekly chat session. 
- Use facebook rather than phone for between session contacts. 
- Assign a designated chat time during the week, a back-up person and more frequent 
“required contacts” with other members of the group in-between sessions. 
- Create a semi-private page rather than a private Facebook page so that girls can see 
updates. 
 
